Sustainable Solutions in Sub-Saharan Africa: How to Combat Climate Change, Conflict, and Poverty by McMillin, Mirielle Rosellen
Persistent link: http://hdl.handle.net/2345/3071
This work is posted on eScholarship@BC,
Boston College University Libraries.
Boston College Electronic Thesis or Dissertation, 2013
Copyright is held by the author, with all rights reserved, unless otherwise noted.
Sustainable Solutions in Sub-Saharan
Africa: How to Combat Climate Change,
Conﬂict, and Poverty
Author: Mirielle Rosellen McMillin
  
 
 
SUSTAINABLE SOLUTIONS IN SUB-SAHARAN AFRICA:  
HOW TO COMBAT CLIMATE CHANGE, CONFLICT, AND POVERTY  
 
 
by 
Mirielle Rosellen McMillin 
 
Submitted in partial fulfillment  
of graduation requirements for the degree of 
Bachelor of Arts 
 
Boston College 
International Studies Program 
May 2013 
 
Advisor: Prof. Brian Gareau   
 
Signature:    
 
IS Thesis Coordinator: Prof. Hiroshi Nakazato 
 
Signature:   
© Mirielle Rosellen McMillin 2013
Abstract 
In the past causation theories concerning conflict have centered upon differences between 
civilizations, ethnicities, religions, and several other dividing social factors. While such 
factors can increase the likelihood of conflict, this paper discusses the effects of 
environmental degradation and resource scarcity on conflict in sub-Saharan Africa, with a 
specific focus on the effects of climate change. Sustainable development practices, 
especially the use of renewable energy technologies, are identified as potential tools with 
which to mitigate conflict stemming from the effects of climate change, and current 
energy initiatives in Tanzania and Kenya are discussed. New energy initiatives in sub-
Saharan Africa must look to the future of energy development; they cannot attempt to 
reproduce the status quo. This paper seeks to qualify why the Occidental world has a 
stake in the future of sub-Saharan Africa and proposes that developed nations give 
financial assistance to communities in sub-Saharan Africa so that they may invest in 
sustainable development.  
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
Introduction 
African energy can no longer be predetermined based on the energy policies of 
developed nations. The African continent has been defined by the decisions of other 
countries since the time of colonization, which exploited countries’ resources and man 
power. The infrastructure and political development of these countries has been adopted 
from examples set by colonizers. This has created a divide in society among traditional 
ways of living and aspirations of modernization. When it comes to Africa’s energy 
policy, the African people can no longer conform to the pattern of development pursued 
by currently developed, prosperous countries. The advent of climate change has made 
dependence upon fossil fuels a dangerous developmental option. As developed countries 
scramble to shift their energy focus from fossil fuels to more sustainable energy sources 
and struggle to transform their peoples’ mindsets and acceptance of new technologies, 
Africa has the potential to partially bypass this dilemma. While most nations in sub-
Saharan Africa currently rely upon fossil fuels for mainly transportation purposes, the 
majority of their populations remain without access to electricity and modern energy 
technologies. If African nations create new energy proposals that rely primarily on 
alternative fuel sources and create educational programs that are geared towards 
developing new technologies, they could lead the world in sustainable practices.  
 
 

Effects of Colonization 
In a paper concerning the role institutions play in determining economic 
development and growth, the role of colonization is considered. Beginning in the 
fifteenth century, Europeans colonized much of the world, introducing unique 
“institutions and social power structures” to the societies they conquered.1 In Africa, 
extractive states were developed in which the sole aim of the colonizers was to extract 
resources. These colonies did not “introduce much protection for private property, nor did 
they provide checks and balances against the government.”2 These colonies differed from 
settlement colonies in other areas of the world like South America and the United States, 
which fostered institutions with a focus on “the enforcement of property rights for a 
broad cross section of the society, especially smallholders, merchants, entrepreneurs.”3  
In Africa, only the elite were guaranteed property rights, while the majority of the 
African population was barred from economic activity. Settlement colonies developed 
institutions “for their own future benefits,” while colonizers in extractive states merely 
created “a highly centralized state apparatus, and other associated institutions, to oppress 
the native population and facilitate the extraction of resources in the short run.”4 
Extractive colonies seem to be located where European mortality rates were high due to 
disease, which is believed to have influenced “current economic outcomes or may be 
correlated with other factors influencing these outcomes…various measures of broad 
institutions, for example, measures of protection against expropriation, are highly 
 
Daron Acemoglu and James Robinson, “The Role of Institutions in Growth and Development (Working 
  Paper No. 10),” Commission on Growth and Development, (Washington D.C.: World Bank, 2008) 3-4. 
Ibid. 4. 
3 Ibid. 4. 
4 Ibid. 4. 

correlated with the death rates Europeans faced more than 100 years ago and with early 
European settlement patterns.”5 These institutional differences greatly affected income 
per capita. It has also been realized that extractive colonies were established in areas that 
were more densely populated by native people, because colonizers could exploit the 
people, “either by having them work in plantations and mines, or by maintaining the 
existing system and collecting taxes and tributes.”6 Colonialism tried to transform 
African economies from “a precapitalist mode of production (based largely on kinship 
relations) into a global capitalist mode (based on "commoditized" factors of production 
whose prices were subject to the forces of supply and demand in a self-regulating 
market).”7 However, capitalism is premised upon individual property rights, and African 
societies held communal land, making this transition unsuccessful in vast areas of sub-
Saharan Africa.8 
Exploitation of the people and their resources did not enable indigenous peoples 
to profit from their land. After colonization ended, African nations were left with 
institutions that favored elites, promoted corruption, and focused on power and profits, 
and colonizers were traded for oppressive African leaders in many instances. 9 
Institutional reform is not easily achieved, and efforts in the past to instigate change in 
African governments have transformed patronage practices in public sector employment 
 
5 Ibid. 4-5. 
6 Ibid. 5. 
7 Akin L. Mabogunje, “The Environmental Challenges in Sub Saharan Africa,” African Technology Forum 
   8.1 (1998). 
8 Ibid. 
9 Acemoglu and Robinson, 22. 

into repressive policies.10 When societies attempt to overthrow a leader who uses 
violence and oppression to maintain power, “it may be necessary to fight fire with fire 
and support a challenger who can be as unscrupulous as the incumbent regime.” An 
absence of checks and balances in African nations limits the options for institutional 
change.11 If governments exploit their people and their countries’ resources for personal 
profit, they are not ensuring the well-being of their nation. People are forced to misuse 
natural resources, for example, in order to survive.   
Colonization forced an institutional system on African countries that was not 
compatible with their way of life. After decolonization, these institutions were tweaked in 
order to grant power to African leaders. Because African countries were developmentally 
behind at the time of decolonization no thought was given to sustainable environmental 
or economic practices. African countries rely upon a stream of international aid and 
commonly predetermined agreements on how this aid will be used to maintain their 
economies. This tradition of dependence on foreign aid is a complex problem. In one 
sense, these countries cannot function on aid forever, but in the short run such aid is 
necessary for their survival. This paper argues that aid must be given to sub-Saharan 
African communities with the explicit goal of financing sustainable development 
practices. It is understood, however, that Africa must eventually assume complete 
autonomy. By intelligently investing in their energy sectors, nations in sub-Saharan 
Africa have the potential to bolster their economies and improve the lives of their people, 
leading to increased exposure to knowledge and promoting equality.  
 
10 Acemoglu and Robinson, 13. 
11 Ibid. 23. 

Topics Subsequently Discussed 
 The following literature review discusses how resource scarcity is the origin of 
most conflicts between groups, even when cultural or religious differences are believed to 
be the catalysts of fighting. Emphasis is placed on sub-Saharan Africa, and an 
explanation of resource use in the area is provided. The idea that climate change will 
ignite conflict as resources become scare is introduced, and a general description of the 
structure of the following chapters is given.  
 
 
 
 
 
 
 
 
 
 
 
 
 


Literature Review 
The Clash of Civilizations or Man vs. Wild? 
One cannot be a scholar of international relations without having some knowledge 
of Samuel Huntington’s postulate on the clash of civilizations, which claims that “future 
international conflicts will be a direct result of cultural, historic, ethnic, and religious 
differences that make civilizations unique.”1 According to this idea, conflict will center 
around cultures, not ideology or economics; nation states will continue to be the primary 
actors of the world sphere, but conflicts will thrive in the “fault lines between 
civilizations.”2 These civilizations identify and distinguish themselves by their “history, 
language, culture, tradition, and, most important, religion,” creating an “us” versus 
“them” mentality.3 “Micro-level” conflicts fought at the fault lines will pit one group 
against another, with one group attempting to forcibly win territory and dominate the 
opposing group. At the “macro-level” states will aim to gain military and economic 
power and control over international institutions, as well as promote their religious and 
political values.4 Conflicts within civilizations will also occur; however, they are not as 
likely since the people within the same civilization share common values, and such 
conflicts will not be as powerful and as far reaching as conflicts between civilizations.5  
 
1 Samuel P. Huntington, “The clash of civilizations?” Foreign Affairs 72.3 (1993): 1.  
2 Ibid. 1. 
3 Ibid. 2.  
4 Ibid. 4. 
5 Ibid. 5.  

While this idea seems logical, especially within the context of the current ‘West 
versus the rest’ debate, is it nuanced enough to reflect clashes in the world? Ostensibly 
confirming Huntington’s thesis, conflict can be seen in many areas where civilizations 
meet. Eliza Griswold, a journalist writing about the tenth parallel, the latitudinal line 
where civilizations meet in Africa and Asia, states: 
Here, then, is the truth behind what Samuel Huntington famously calls religion’s 
“bloody” geographic borders: outbreaks of violence result not simply from a clash 
between two powerful religious monoliths, but from tensions at the most 
vulnerable edges where they meet—zones of desperation and official neglect 
where faith becomes a rallying cry in the struggle for land, water, and work.6  
Religion, then, becomes the scapegoat for conflict. Griswold cites global warming as a 
cause of instability along the tenth parallel where “preexisting cycles of flood and 
drought” become unreliable and “African nomads, most of whom are Muslims, and 
farmers (Christians, Muslims, and indigenous believers)” can no longer use their typical 
“patterns of migration, planting, and harvesting.” Instead, they must seek new territory, 
forcing “two groups with distinctly different cultures and cosmologies to unavoidably 
face off against each other.”7 Therefore, environmental concerns are the root cause of 
many conflicts that are conducted under the guise of irreconcilable differences based on 
cultural, ethnic, and religious identities. Increasing populations complicate the matter as 
“Africa’s and Asia’s populations are expanding, on average, faster than those in the rest 
of the world,” and the facing off of two religious groups with expanding populations “and 
 
6 Eliza Griswold, “God’s Country,” The Atlantic, The Atlantic Monthly Group, March 2008, 2. 
7 Eliza Griswold, The Tenth Parallel, New York: Farrar, Straus and Giroux, 2010, Print, 9. 

an increasingly vulnerable environment are sharpening the tensions between Christians 
and Muslims over land, food, oil, and water, over practices and hardening worldviews.”8  
 Conflicts, therefore, would appear to have deeper roots than the banal 
explanations of a clash between civilizations or religious irreconcilabilities: they are 
determined by environmental factors which place pressure on groups to compete for 
limited resources. Steven LeBlanc, an archaeologist at Harvard University, argues that 
“No matter where we happen to live on Earth, we eventually outstrip the environment. 
This has always led to competition as a means of survival, and warfare has been the 
inevitable consequence of our ecological-demographic propensities.”9 Explaining that 
this is a historic fact that is frequently ignored or seen as unsubstantiated by 
anthropologists and historians,10 he states that war has been an omnipresent component of 
human behavior.11 The universality and ever-present nature of conflict leads LeBlanc to 
believe that there must be a general, underlying cause: he believes this cause to be 
“scarce resources,” most commonly food.12 While this explanation may seem 
oversimplified, LeBlanc gives many historical examples to support his claim in which he 
depicts human populations as consistently growing to be too numerous and thus 
exploitative of their surroundings.13 This abuse of the environment leads to a scarcity of 
resources which leads to war.14 In fact, he claims that “Many “modern” civil wars are 
 
8 Ibid. 10.  
9 Steven A. LeBlanc, Constant Battles: The Myth of the Peaceful, Noble Savage, New York: St. Martin’s 
   Press, 2003, Print, XIV. 
10 Ibid. 208. 
11 Ibid. 6. 
12 Ibid. 9. 
13 Ibid. 10. 
14 Ibid. 12. 

actually old tribal wars that never ceased and have just been resurrected in a nation-state 
context.”15 With the rising complexity of social groupings, “there has been a shift from 
constant battles to more infrequent major clashes.”16 Even so, this does not align with 
Huntington’s idea of the clash of civilizations. 
Furthermore, LeBlanc refutes the idea that humans are predisposed to warfare. 
Conflict ends when adjustments are made to the number of the population and their 
environmental circumstances. Wars are not individual, but group endeavors, and so war 
“of all human aggressive behavior, is probably the least likely to be driven by genetically 
induced behaviors unmodified or uncontrolled by cultural behaviors.”17 The “ingrained 
social behaviors that promote warfare” are an effect of war, not the cause.18 Many 
conflicts which seem to stem from ideological differences can, in fact, be traced back to 
competition over land, and therefore resources.19 This does not mean that they did not 
metamorphose into ideologically driven clashes—many did—but they did not begin as 
such, as “many of these places have very long histories of degraded or depleted natural 
resources.”  In these areas with “a long history of ecological stress and degradation,”  
“us” versus “them” mentalities thrive.20 Most war today is typically described as being 
due to religious or ideological differences, which “can be the consequence of centuries of 
conflict that have polarized the people who define themselves by religion or religious 
 
15 Ibid. 199. 
16 Ibid. 224. 
17 Ibid. 222. 
18 Ibid. 208. 
19 Ibid. 209. 
20 Ibid. 212.

ideology.”21 A lack of resources and the correlated poverty and conflict create 
environments in which “guerilla warfare and terrorism find support.” 22  
 
Applying LeBlanc’s Theory to Africa   
One example LeBlanc presents is Africa, where one can clearly identify 
“resource-competition warfare.”23 The failure of the nation-state in many African 
countries where the people organize themselves based on “tribal or not very complex 
chiefdoms” has allowed conflict to intensify.24 “If we look at today’s “hot spots,” 
whether Rwanda, Somalia, Sudan…we find chiefdoms, and in some cases even tribal 
farmers, scooped up into a state but not really part of it. In such regions, traditional often 
long-running conflicts already exist…” leading to war between chiefdoms. Furthermore, 
“When international politics and economics—often oil and drug money—suddenly show 
up, traditions get out of whack and chaos begins.”25 Resource wars are fought by the 
poorest nations,26 and the cause of poverty throughout history has been that “Humans 
invariably overexploit their resources and overreproduce, and a segment of the population 
always winds up on the very margins of existence.”27 Since industrialized countries’ 
consumption of resources is not universally sustainable,28 how are the people in these 
war-torn areas expected to provide for themselves and mitigate conflict?    
 
21 Ibid. 219. 
22 Ibid. 212. 
23 Ibid. 212. 
24 Ibid. 217.  
25 Ibid. 218. 
26 Ibid. 212. 
27 Ibid. 211. 
28 Ibid. 229.

Historically, peaceful societies have been either below their carrying capacity or 
have developed technology that allows them to enhance their carrying capacity.29 Long-
standing conflicts are typically ended only when peace is “imposed on them by an outside 
force.”30 Moreover, “Changes in social behaviors worked out by the societies themselves 
never seem to be the reasons for the transition to peacefulness.”31 Therefore, the world 
must recognize the causes of these conflicts. “Today…modern states have incredibly 
severe ecological problems, yet at the same time the greatest awareness and technological 
ability humans have ever had to amend or soften their impact on the world’s environment 
exists.” By controlling population growth, conflict can be reduced.32 LeBlanc’s closing 
argument is that “For the first time in history, we have a real ability to provide adequate 
resources for everyone living on the planet. If we have reached a point at which we can 
live within Earth’s carrying capacity, we can eliminate warfare.”33 Because sub-Saharan 
Africa is home to the poorest nations on earth, resource competition is common and 
results in extreme disparities between populations.  
 
Climate Change and Conflict: A Vicious Cycle 
With climate change placing increasing pressure on resources, the future looks 
bleak, especially since it is believed that climate change and conflict help perpetuate each 
other: climate change leads to fewer resources, the destruction of plant and animal life, 
and can force people to migrate, all of which lead to fighting over resources and land; 
 
29 Ibid. 202. 
30 Ibid. 205. 
31 Ibid. 207. 
32 Ibid. 228. 
33 Ibid. 230.

conflict, in turn, can promote practices that lead to the devastation of the land and animal 
populations, and it can also lead to increased fuel usage, all of which negatively impact 
the environment and will either contribute to or aggravate climate change. 
It might be surmised that the effects of climate change can be lessened by the use 
of sustainable energy. Then, conflict over land and resources might be prevented and/or 
alleviated. This statement is highly contestable because of the uncertainty concerning the 
actual effects of climate change and their impacts on the human population. Conflict, as 
well, is the product of more complex problems than resource management; nevertheless, 
exploration of the topic is harmless, and could lead to potential solutions concerning 
climate change, poverty, and conflict. In any case, the suggestions listed should cause no 
detrimental effects; if anything, they will only increase the quality of living but provide 
no insights into the eradication of poverty and prevention of conflict. In order to discover 
the reality of the question, it is necessary to research climate change, sustainable 
development, poverty, and conflict and look at already existing models to determine a 
course of action for the future.  
The advent of climate change has led to significant environmental challenges 
globally, but it is in less developed areas such as sub-Saharan Africa that these effects 
have initially had the most visibility and impact upon human populations. While there is, 
unfortunately, still no unassailable agreement among the masses as to the causes or extent 
of climate change, it will be assumed within this paper that the cause of climate change 
is, irrefutably, global warming due primarily to greenhouse gas emissions, the effects of 
which need to be assuaged.  

Greenhouse gases essentially insulate the Earth by retaining energy in the 
atmosphere, allowing the Earth to warm. Once sunlight “reaches Earth’s surface, it can 
either be reflected back into space or absorbed by Earth.” 34 After it has been absorbed, it 
is released as heat into the atmosphere. While this process is vital to maintaining life on 
Earth, an excessive accumulation of greenhouse gases (especially carbon dioxide, nitrous 
oxide, methane, and water vapor) over the past century has disproportionately affected 
the energy balance of the atmosphere. Although climate fluctuations are a normal facet of 
the Earth’s existence, the recent increase in global temperatures “cannot be explained by 
natural causes alone.”35 Since the Industrial Revolution in the 18th century, humans have 
significantly added to the amount of greenhouse gases in the atmosphere, the majority of 
which derive from the “burning of fossil fuels to produce energy, although deforestation, 
industrial processes, and some agricultural practices also emit gases into the atmosphere.” 
Furthermore, “the heating or cooling of Earth’s surface can cause changes in greenhouse 
gas concentrations…[acting] as a positive feedback, amplifying existing temperature 
changes.”36 In an effort to advance, humans created an unforeseen side effect of 
development that has been perpetuated by current cultures of consumption. It is not good 
enough to simply acknowledge that climate change is occurring; something must be done 
to combat it. In this paper, the potential effects of climate change are discussed with a 
specific focus on Africa, especially sub-Saharan Africa, as are adaptive measures that 
need to be taken.  
 
“Overview of Greenhouse Gases,”U.S. Environmental Protection Agency, 2013, Web, 1 Jan. 2013.
35 Ibid.  
36 Ibid.  

Is There Really a Link Between Resource Scarcity and Conflict? 
With the progression of climate change renowned American biologist, E.O. 
Wilson, has noted that it is a “historical principle that civilizations collapse when their 
environments are ruined.”37 Unfortunately, humans are constantly “trying to ascend from 
Nature instead of to Nature.”38 Our improvident practices harm the Earth, despite our 
dependence on its well-being. For example, “5% of Earth’s land surface is burned every 
year, mostly in order to create agricultural fields or refertilize old ones,” which produces 
greenhouse gasses.39 Wilson defines the “First Principle of Human Ecology” as “Homo 
Sapiens is a species confined to an extremely small niche.”40 We long ago challenged this 
principle as we attempted to exert control over the natural environment, leading to 
“Environmental damage [which] can be defined as any change that alters our 
surroundings in a direction contrary to humanity’s inborn physical and emotional 
needs.”41 Wilson cites the causes of the “decline of Earth’s biodiversity” as “habitat loss, 
including that caused by human-induced climate change;” “invasive species;” 
“pollution;” “human overpopulation, a root cause of the other four factors;” and 
“overharvesting.”42 
 
37 Edward O. Wilson, The Creation: An Appeal to Save Life on Earth, New York: W.W. Norton & 
   Company, Inc., 2006, 10. 
38 Ibid. 13. 
39 Ibid. 16. 
40 Ibid. 26. 
41 Ibid. 26. 
42 Ibid. 75. 

One problem that this leaves us to face is that, “We are close to running out of 
freshwater.”43 “By 2025 some 40 percent of the world’s population could be living in 
countries with chronic water scarcity. Of all the Earth’s water, marine included, 
freshwater makes up only 2.5 percent, and the greatest part of that is locked up in the 
planet’s icecaps.” Furthermore, we continue to deplete aquifers.44 Some scientists even 
predict that by the end of the century, one half of all species on Earth will be 
exterminated.45 Wilson writes: 
Humanity is a bottleneck of overpopulation and wasteful consumption that can 
open out by the end of the century, when the global population is expected to peak 
at around nine billion, 50 percent more than what it was in 2000, then commence 
to recede. During the remainder of the bottleneck period, per capita consumption 
will also rise, increasing pressure on the environment. But it too can be brought 
under control, in large part by already existing technology that raises production 
while recycling materials and converts to alternative energy sources.46 
According to Thomas Homer-Dixon, the Chair of Global Systems for the Centre 
for International Governance, and Jessica Blitt, there are five main “social effects of 
environmental scarcity…constrained agricultural output, constrained economic 
production, migration, social segmentation, and disrupted institutions,” which can 
“produce or exacerbate conflict among groups…by simultaneously increasing grievances 
of the affected population and changing the structure of political opportunities so that it is 
 
43 Ibid. 29. 
44 Ibid. 77. 
45 Ibid. 29. 
46 Ibid. 92.

more rational to act violently upon those grievances.”47 Both “reduced agriculture and 
economic production can cause objective socioeconomic deprivation” which can cause 
relationships to atrophy.48 Homer-Dixon and Blitt believe that civil violence is the result 
of “aggrieved individuals” who are members of “groups with strong collective identities” 
and are therefore “organized around clear social cleavages—such as ethnicity, religion, or 
class” making violence more probable as “environmental scarcity exacerbates social 
segmentation in developing societies.”49 Homer-Dixon and Blitt claim that “serious civil 
strife is likely only when the structure of political opportunities facing aggrieved groups 
keeps them from peacefully expressing their grievances but at the same time offers them 
openings for violent action against the perceived cause of their grievances.” Instances 
where these circumstances are met can be found in states “debilitated by corruption, 
falling revenues, rising demand for services, or factional conflicts among elites.”50 Sub-
Saharan Africa consists of several corrupt, poor states comprised of varying social 
groups, which can be easily polarized. 
The effects of environmental scarcity include “making some people poorer and 
weaker and others richer and more powerful…causing people to move to new locations 
where they are often not wanted…weakening key institutions such as the state.”51 Where 
such grievances meet with “opportunity…the probability of major civil violence, such as 
insurgency, ethnic clashes, and coups d’état” increases, and “Research shows that this 
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violence tends to be subnational, diffuse, and persistent—exactly the kind of violence that 
conventional military institutions have great difficulty controlling.”52 Poverty-stricken 
countries are at a higher risk for violence since a substantial portion of their “populations 
depend for their day-to-day livelihoods on local renewable resources, such as cropland, 
forests, lakes and streams, and coastal fish stocks.”53 Such states are also frequently weak 
with “inefficient and corrupt” markets and “inadequate” human capital. If these states do 
not adapt, many people will attempt to relocate to areas where more resources are 
available; this contributes to an escalation in pressure on previously existing social 
divides which can lead to “subnational violence…that undermines development, and that 
sometimes jeopardizes the security of neighboring countries.”54 Conflict is not restricted 
to intranational fighting, although this is presumed to be more likely. It can paralyze state 
governments and compromise the security of borders, leading to the vulnerability of other 
states and their peoples. However, another author focusing on “long-term environmental 
degradation” found that it does not lead to ethnic or international wars or revolutionary 
conflicts, although it can “exacerbate local tensions and conflicts in a society.”55 
After analyzing five individual case studies in which they tried to determine the 
“causal links between environmental scarcity and violent conflict,” Homer-Dixon and 
Blitt reached the following conclusion:  
Under certain circumstances, scarcities of renewable resources such as cropland, 
fresh water, and forests produce civil violence and instability. However, the role 
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of this “environmental scarcity” is often obscure. Environmental scarcity acts 
mainly by generating immediate social effects, such as poverty and migrations, 
that analysts often interpret as conflict’s immediate causes…Scarcities of 
cropland, fresh water, and forests constrain agricultural and economic 
productivity; generate large and destabilizing population movements; aggravate 
tensions along ethnic, racial, and religious lines; increase wealth and power 
differentials among groups; and debilitate political and social institutions. 
Migrations, ethnic tensions, economic disparities, and weak institutions in turn 
often appear to be the main causes of violence.56  
Moreover, one must take into consideration educational levels, the 
country/community’s infrastructure and technology, ethnic and class differences, the 
political climate, and the economic state of the area in question.57 Disparities in access to 
resources in conjunction with population growth can lead the poorest groups within a 
community to migrate. Massive migrations of people to areas which are “ecologically 
fragile” can cause further degradation of the environment and consequently “chronic” 
poverty.58 While inequality facilitates scarcity-induced conflict, both can be combated 
with economic growth.59 If communities seek to avoid scarcity-induced conflict, societies 
must adapt, which is not an easy feat for countries without access to “key social 
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institutions, including research centers, efficient markets, competent government 
bureaucracies, and uncorrupt legal mechanisms.”60   
Homer-Dixon and Blitt list two adaptation strategies: the first involves societies 
using their “indigenous environmental resources more efficiently,” and the second 
focuses on diminishing resource dependence.61 Developing countries are especially prone 
to overuse their resources, which harms their economies.62 Environmental scarcity 
reinforces social divisions, weakens governmental authority, and causes massive 
migrations which can lead to conflict.63 The resulting “subnational violence” can “have 
serious repercussions for the security interests of both the developed and developing 
worlds…[by causing] refugee flows and [producing] humanitarian disasters that call upon 
military and financial resources of developed countries and international organizations.”64  
The book, Environmental Conflict, lists a profusion of sources who have written 
about the relationship between resources and conflict. Interestingly, most of these 
sources’ statements were made in the late 80s and early 90s.65 While the book itself dates 
back to 2001, it is of no little consequence that people have been verbal about the link 
between resources and conflict, specifically about a dearth of natural resources leading to 
violent conflict. This is an issue that has been known about and discussed for over twenty 
years, and yet what has actually been done to address it? It is also vital to note that most 
discussions of this topic were aimed at proving the link between resources and conflict; 
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they did not focus on how to prevent or at least mitigate the consequences of 
environmental degradation.    
An interesting observation of Paul Diehl and Nils Gleditsch, editors of 
Environmental Conflict, is that environmental scarcity does not necessarily have to lead 
to conflict: states and groups may instead cooperate with one another to solve the 
problem at hand.66 While this is obviously a more desirable outcome, cooperation is 
unlikely within and between weak states which do not have the political or infrastructural 
resources to proffer a deal that would lead to peaceful negotiations. Environmental 
degradation is most commonly a problem within developing countries with poor 
economies; Wenche Hauge, a conflict researcher, and Tanja Ellingsen, a political science 
professor, link these countries to “low gross national product (GNP) per capita, high 
external debt, strong dependency on export of primary commodities, low levels of 
industrialization, and poorly developed democratic institutions.”67  
What about overpopulation, thought to “exacerbate poverty and starvation, hasten 
the source of depletion, and stifle economic growth?”68 While Diehl and Jaroslav Tir 
acknowledge that this theory “has been hotly contested,” they note that it is a prevalent 
topic when speaking about the environment and the status of women.69 They conclude 
that countries with minimal technological capacities are more vulnerable to “population 
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pressures and conflict involvement…[which] also suggests…advanced technology may 
mitigate some of the deleterious effects of high population growth.”70  
According to Rodger A. Payne, a professor of political science, “If appropriately 
scaled, prevention strategies can be much less costly in terms of both potential economic 
savings and reduction in human suffering.”71 However, the action that needs to be taken 
will comprise of no easy feat, in terms of both political and economic cooperation and 
wherewithal. Payne states that “powerful status quo forces typically preclude action—
especially interstate cooperative action—until trouble is imminent.”72 He also makes the 
claim that environmental conflict typically develops out of regional and local problems.73 
Payne states that while the use of renewable energies and energy efficiency programs 
may be used to mitigate conflict, “their effects can only indirectly work to prevent 
conflict, and will be dwarfed unless the developed countries responsible for the 
overwhelming majority of greenhouse gas emissions alter their own energy policies.”74 
He believes that the most successful policies would aim to arrest land degradation and 
preserve biodiversity.75  
Payne lists the primary “political barrier to global environmental cooperation” as 
the perceived threat such cooperation poses to sovereignty; furthermore, developed 
countries focus on the long term effects of climate change and give little weight to short 
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terms concerns which are obviously more imminent catalysts for conflict.76 The 
developing nations concerned need to be involved in the decision making process in 
order to ensure that their needs are met. While developed nations are the ones that will 
have to pay for such projects, they cannot pursue agendas that only benefit themselves or 
that are the cheapest responses to environmental questions.  
Ken Conca, Director of Global Environmental Politics at American University, 
claims that in order for environmental cooperation and thus peace to exist, “minimum 
levels of trust, transparency, and cooperative gains among governments strongly 
influenced by a zero-sum logic of national security” and a transformation of 
“dysfunctional institutions and practices” must be achieved. When states can enter into 
international agreements with negligible claims upon them, such agreements “lack 
significant binding power on states” and are “poor measures of meaningful 
cooperation.”77  
People of different backgrounds stress different causal factors: environmentalists 
look at environmental degradation, biologists at population growth, others at the 
extravagant consumption of the First World.78 Gleditsch discusses counterarguments to 
the idea of resource scarcity, such as: the ability of ingenuity and technology, which have 
already augmented “agricultural yields and the rate of resource extraction from raw 
material lodes,” a switch from raw material to “capital, technology, and energy” to 
produce processed goods, the fact that many scarcities are local and that raw materials 
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can be substituted, and finally that increasing scarcity raises prices, “leading to greater 
economizing, and further technological change, trade, and substitution.”79 Another 
argument cited is that population growth is likely to end war instead of instigating it, as 
resource scarcity will lead to mutual cooperation.80 Bjørn Lomborg, a former director of 
the Environmental Assessment Institute in Copenhagen, believes that people are too 
quick to believe what he dubs “a Malthusian exhaustion scenario” in which resources like 
oil, coal, gas, and raw minerals will rapidly deplete. Instead, he predicts that such 
resources will become “more abundant with time.”81 Yet the states of sub-Saharan Africa 
are not equipped to handle such problems which involve nearly all aspects of the 
populations governed. Furthermore the existence of these resources does not alter their 
deleterious effects on the environment. 
It seems apparent that “pollution, resource depletion, and resource competition are 
likely to be less fierce domestically as well as externally among the most highly 
developed countries.”82 What has been mentioned by most of these authors is the 
“potential for violent conflict in the future,” and Gleditsch cites a “lack of empirical 
study.”83 Scholars of war have focused on “alliances, power configurations, and other 
elements of realist theory (and…with democracy, economic interdependence, and other 
elements of liberal theory),” not environmental factors.84 
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Causes of violence however, are not linked to a resource’s “absolute supply” but 
rather its supply “relative to, first, demand on the resource, and, second, the social 
distribution of the resource.”85 Homer-Dixon critiques Gleditsch, saying that “poverty, 
migrations, and institutional failure” can restrain societies from adjusting to scarcity.86 
Furthermore, environmental scarcity is not simply a social construct; it relates directly to 
the “physical characteristics of the society’s surrounding environment.”87 Environmental 
scarcity may “increase the wealth gap between elites that take advantage of the 
opportunities scarcity offers and marginal groups that suffer the brunt of the scarcity.”88 
Most of these authors consider environmental scarcity a catalyst for conflict. 
While they vaguely mention that current technologies might be able to mitigate conflict, 
there is no current research to either affirm or deny this theory. What is evident, however, 
is that current consumption and production of and assumptions concerning energy 
production need to be changed. The world cannot continue to utilize resources as it 
currently does; whether one believes that scarcity is related to conflict or not, the benefits 
of living in a sustainable manner exist regardless of the current world attitude. 
 
Sustainable Development 
‘Sustainable development’ has become a hackneyed phrase within political and 
economic discourse, but its definition varies from government to government, company 
to company, and person to person. Within this paper, the definitions given by the 
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Intergovernmental Panel on Climate Change (IPCC), which was set up by the World 
Meteorological Organization and the United Nations Environment Programme, and the 
U.S. EPA will be used. The IPCC defines sustainable development as “development that 
meets the cultural, social, political, and economic needs of the present generation without 
compromising the ability of future generations to meet their own needs.”89 The EPA 
defines it as: 
Development that provides economic, social and environmental benefits in the 
long term having regard to the needs of living and future generations. Defined by 
the World Commission on Environment and Development in 1987 as: 
development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs.90 
These definitions are helpful to understand the broad sense of sustainable development, 
but they do not specify the methods and energy sources that can be used to create 
development of this nature. For some countries in sub-Saharan Africa, energy sources 
such as clean coal, shale, tar sands, liquid natural gas, nuclear power, and state-owned oil 
refineries are considered to be sustainable energies and, therefore, a key to sustainable 
development. South Africa in particular is following an energy plan very similar to those 
of the western world. As countries in sub-Saharan Africa look to further develop their 
energy plans, many are looking towards resources such as coal, natural gas, and oil. 
Within this paper, all of the energy sources listed above will not be considered to be 
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sustainable energies because in one way or another they do not meet the specifications of 
the aforementioned definition. Some of these energy sources will be revisited in 
conjunction with current energy plans in Africa, but others will not be discussed within 
this paper.  
 According to Jeffrey D. Sachs, a professor of economics and senior UN advisor, 
governments concern themselves primarily with the economy and its growth, yet 
sustainable development maintains a commitment to social and environmental goals, as 
well.91 It should be a way of life, “not a slogan renewed at a meeting each twenty 
years.”92 The following case studies explain the relative energy situation within various 
countries in sub-Saharan Africa. While these examples highlight the hopes of these 
countries to incorporate sustainable energy sources into their infrastructures, these 
countries continue to rely primarily on unsustainable energy sources, frequently under the 
guise of what they call ‘sustainable development.’ 
 
Sustainable Development and Africa 
Henry Ossebi, Minister of Energy and Water Resources in the Republic of Congo, 
claims that “the industrialization of the country, conservation of the environment and the 
improvement in the population’s quality of life essentially lie in the promotion of modern 
energy” 93 (modern energy is not defined within this article, but another article within the 
same publication defines it as “electricity, petroleum products, gas and solid fuels when 
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used with clean and safe devices for cooking and heating94). He links “energy supply 
infrastructures” to poverty reduction and industrialization and names “water, petroleum, 
wood, natural gas, and the sun” as exploitable energy sources. Access to electricity is 
lacking, however, and by 2015 the goal is to bring electricity to 90% of the population in 
cities and to 50% of the population in the countryside.95 Current energy sources being 
used are kerosene, butane gas, wood, and charcoal, but the country hopes to turn to solar, 
hydro, and biomass energy. However, its oil reserves consist of 1.6 billion barrels and its 
natural gas reserves are 130 billion cubic meters; both of these energy sources are used.96 
South African Minister of Energy, Elizabeth Dipuo Peters, explains that her 
country’s goal is to achieve energy independence. Leaders are considering carbon capture 
and storage, clean coal technologies, underground coal gasification, and the construction 
of a state-owned and operated oil refinery. She states that “Energy efficiency is the first 
step towards sustainable energy supplies.”97 Access to electricity is also lacking for 25% 
of the population of South Africa, and so “Integrated Energy Centers” have been 
established, with help from the funding of oil companies, to give people access to 
information in the form of library materials, computers, etc.98 Leaders seek to provide 
energy through liquefied petroleum gas (LPG gas) and solar energy, and their goal is to 
become a greener country. When questioned about a sustainable future for Africa as a 
whole, Peters states that Africa has many resources at its disposal such as “uranium…for 
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nuclear power plants…massive dams, massive rivers and lakes for hydropower… 
sun…oil… gas.”99 
Eni, an energy company partnering with several African countries, such as the 
Republic of Congo and Nigeria, claims that sustainability “means coming to grips with 
the understandable concerns of those who want to avoid the worsening of greenhouse gas 
emissions and who worry about negative impact on the environment.”100 Claiming to be a 
company with a “culture of development and sustainability,” its Chairman of the Board 
looks to increase access to electricity via “coal, natural gas, renewable and nuclear,” 
while using oil primarily for transportation purposes. He states that, “Against this 
background, renewable energies, which still generate little power and are too expensive, 
can offer—even in the long term—only a partial answer to energy demand. Fossil fuels 
remain an important vector of poverty reduction: of economic emancipation.”101 
Furthermore, he believes that countries seeking development are all faced with the 
problem of sustainability. He cites China and the United States as success stories and 
countries in which development and sustainability are beginning to balance out, largely 
due to natural gas.102 “Gas itself is the natural candidate for combining development with 
protection of the environment.”103  
Ostensibly, these countries’ goals are to create a future of sustainable energy for 
their people. Their combination of new, renewable technologies and more widely used 
energy sources like oil seem to be practical approaches to building moderately energy-
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conscious states similar to the wealthy countries of the world. These states seek to pursue 
the development path of today’s highly developed countries, and so they continue to rely 
on oil and other unsustainable energies to achieve their goals. This method of 
development is not only unsustainable, it is foolish. The primary sources of energy 
proposed will simply increase carbon emissions; although the rate at which they will do 
so is seemingly negligible compared to that of highly developed nations, it is unnecessary 
and counterproductive. Since Africa is so underdeveloped, it can be regarded as a kind of 
clean slate. While it is understandable that African countries seek to rapidly pursue 
development and the easiest way to do so is to utilize the resources that they currently 
possess and which the rest of the world has already exploited so successfully in other 
areas, African leaders should look to the future of energy, not the norm. Since extensive 
energy infrastructures have not been instituted as they have been in the occidental world, 
Africans have a unique opportunity to build their countries using alternative methods. 
Why should an oil refinery be built in South Africa when the future of energy seems to be 
leaning towards other sources? One cannot be naïve enough to think that the world will 
cease to use oil entirely any time in the near future, but a growing interest in and 
exploration of other energy sources is increasingly popular in highly developed countries. 
The future does not point to oil and similar energies, nor is the environment capable of 
sustaining such practices. The wish to become energy independent is both admirable and 
desirable, but it is necessary to achieve this goal in an intelligent, creative way. The 
primary problem that this poses for sub-Saharan Africa is that such technologies are 
highly expensive.     

Energy Access and Poverty in Africa 
In terms of the cost of renewables, the European Bank concluded that renewable 
energies and fossil fuels lead to an increase in tariffs; however, the simultaneous 
employment of renewable energies and “aggressive energy-efficiency policies” can 
“offset the tariff increases associated with the introduction of renewable energy sources.” 
Furthermore “saving energy means saving money.”104 In sub-Saharan Africa, population 
growth makes access to energy difficult, especially energy used for cooking. Unlike 
electricity, energy used for cooking involves “recurring costs of these fuels, as well as 
those of the new stoves that are necessary to make use of them.” Data used for planning 
and analysis is also scarce, making it difficult for political and/or governmental action. 
Governments must engage the private sector and companies to develop a new approach 
to energy: one with a foundation based on social responsibility to people and the 
environment, not profits.105 
 According to Mark Howells, the head of Energy Systems Analysis at the Swedish 
Royal Institute of Technology, governments themselves must plan energy programs and 
their development at a national level, and local projects also need to exist. Different 
strategies need to be adapted in different countries, but ultimately, governments must 
play a vital role in their countries’ energy development. Compiling data and analyzing it 
is no simple, quick task, and mapping of renewable energy is difficult. He insists that 
Africa’s future lies in renewable energies as the growth of the continent’s GDP is 
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progressing faster than elsewhere in the world. He states that energy potentials in Africa 
include 45 GW of wind capacity and over 445GW of hydroelectric capacity.106 
 “Poverty remains the primary obstacle to energy access: because of poverty, 
people do not have access to energy, and without access to energy they cannot create a 
source of income and provide themselves with the means of subsistence.”107 He claims 
that we must use “small-scale technologies that allow people living in the countryside to 
improve their lives with electricity sources that are clean, reliable and also 
sustainable.”108 
Working for the World Buisness Council for Sustainable Development, Filippo 
Veglio argues that “the business world represents a solution to the problem of access to a 
clean, economical and reliable source of energy.”109 Looking at “the area of business 
model innovation, the area relating to political support structures, and the area of 
financing arrangements capable of contributing to the role and to the development of 
these solutions,” he believes that the public and private spheres must work together.110  
Predictions expect that by 2030, the amount of people without access to modern 
energy will remain comparable to current numbers, with the exception of sub-Saharan 
Africa, where access is expected to diminish.111 According to Faith Birol, the chief 
economist of the International Energy Agency, a member of the U.N. Secretary General’s 
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‘High Level Group on Sustainable Energy For All,’ and the chairman of the World 
Economic Forum’s Energy Advisory Board, “To provide universal modern energy access 
by 2030, annual investment needs to average $48 billion per year, more than five times 
the level observed in 2009. The majority of this investment is required in Sub-Saharan 
Africa.”112 He states that providing access to modern energy to those in poverty will not 
significantly increase global energy demand, which would rise by 1.1% or carbon 
emissions which would rise by 0.7%.113 
However, in an article about energy in India, renowned resource economist, Anil 
Markandya, discusses the relationship between energy and health, specifically looking at 
the emissions produced from the burning of fossil fuels to create electricity and to use for 
heating and transportation. These emissions are linked to premature mortality and 
morbidity.114 While these negative effects have been reduced in developed countries, 
countries that are striving to develop have seen a drastic rise in pollution, creating health 
risks for both the rich and poor, although the poor seem to be more negatively affected. In 
2008, the use of biomass for cooking purposes killed more people than “malaria, other 
vector-borne diseases or tuberculosis” with 1.45 million deaths from fumes.115 By 2030, 
this number is expected to rise in conjunction with an increase in population; women are 
the most common casualties. It has also been shown that the poor “spend a greater share 
of their income on energy than the non-poor.”116  Moreover, “the emissions from the 
combustion of coal, oil, gas and biomass” with the greatest impacts “from lignite and 
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coal, followed by oil and gas” have been linked to respiratory and cardiovascular 
diseases. A “direct link has been established between poverty and exposure to outdoor air 
pollution in some developing countries,” although only an indirect link is seen in 
developed countries.117  
Suleiman Jasir Al-Herbish, the Director General of the OPEC Fund for 
International Development (OFID), states that energy poverty must become a universal 
concern. It affects 1.3-1.4 billion people across the world, 600 million of whom reside in 
Africa.118 He cites the problem as stemming from the failure of markets: the poor cannot 
afford various energy sources. He says that OFID provides electricity mostly, as well as 
some geothermal, solar, and wind energies. Governments need to help these people, as do 
organizations like the OFID and the private sector; yet he says that global action is too 
slow.119 Al-Herbish states that:  
It is often said developing countries lack governance, structure, systems. We 
shouldn’t have to wait for the day when they do…If you build a project…it is not 
going to be taken away: it becomes part of the infrastructure…sustainable 
development is about eradicating poverty in general (health, education, energy).120  
Life styles need to be changed, and “the poor are not responsible for their poverty,” 
especially since colonization is the main contributor to their impoverishment.121 
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Summary of the Following Chapters 
By looking at the scientific background and predictions concerning climate 
change and poverty, it is evident that adaptation is necessary. The extent to which the 
specific adaptation strategy of sustainability is successful is what is effectively being 
measured. By assessing the feasibility of certain renewable energy technologies (RETs) 
in Africa, the potential for such projects has been affirmed. Various RETs should work to 
improve the standard of living in the areas in which they are used provided their 
programs are executed properly. This is why the cultural and psychological aspects of 
sustainability must be examined, too. African traditions are in some cases favorable to 
Western development programs in terms of their sustainability. It is also necessary to 
understand the limitations of such projects; although these limitations will not be the 
focus of this paper, their importance is noted.  
By looking at small scale energy projects all over Africa and the implications that 
come with them for the areas within which they are being developed, a framework will be 
developed that will enable one to surmise the positive impacts such projects bring to 
communities. This paper will discuss large and small scale projects, but the emphasis will 
be on small scale projects because they will have the largest impact on rural communities 
and life styles. The information that is available on these projects is positive as long as 
the funding is constant and the people are informed. By creating a better standard of 
living, conflict is less likely. The energy sectors of Kenya and Tanzania will be discussed 
to determine these areas’ potentials for RETs and the effects that such technologies 
would have on their populations.   

  Whether sustainable energy could be shown to improve the situation or not 
might provide insight into the way in which similar resource problems should be 
approached in other areas of the world, like Latin America or Asia. However, it is 
important to note that the success or failure of sustainable energy in sub-Saharan Africa 
does not necessarily reflect its reception in other parts of the world due to political and 
cultural influences as well as different environmental factors in different parts of the 
world. If it is believed that sustainable energy can lead to a reduction in poverty and 
conflict in sub-Saharan Africa, then further studies should certainly be made in order to 
research its effects in other areas.  
The sources used in this paper include highly respected voices within the 
environmental sphere, many African voices, and governments which seek to provide 
sustainable solutions to communities. It would be impossible for this paper to look at 
every motive, political situation, population education rate, catalyst for conflict, setback 
to sustainable energy systems, etc. This paper can also not account for the long term 
feasibility of sustainable energy projects in a region in which volatile weather, including 
severe disasters, can instantly change environmental conditions and force populations to 
relocate. The explanation of the science involved may also be somewhat pedestrian, as 
the focus is more social than scientific. The links between climate change, poverty, 
conflict, and sustainable energy are also not able to be definitively proven. Only trial and 
error and time will be able to concretely affirm or deny their relationship.  
The first chapter begins with an introduction of general knowledge of the 
predicted patterns and effects of climate change in Africa; it proceeds to discuss how the 

African culture can best understand and learn about sustainability, then key problems 
such as overpopulation and potential barriers, like poverty, to sustainable energy are 
listed. Furthermore, potential renewable energy strategies that would be productive in 
Africa are explained, the preconditions for successful implementation of sustainable 
energy development plans are discussed, as are the limitations of the research conducted 
and of sustainable projects. The second chapter analyzes existing energy plans in Kenya 
and Tanzania, which are discussed in conjunction with societal factors and economic 
concerns. The third chapter argues that developed nations have a duty to help the nations 
of sub-Saharan Africa adapt to climate change and discusses why it is vital that the world 
takes decisive action against climate change. The conclusion will give a general review of 
the topics discussed and will pose potential topics for further research.  
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Chapter One: A Summary of the Effects of Climate Change in Africa 
Basic Effects of Climate Change in Africa 
Some of the effects of climate change include: “decreases in grain yields; changes 
in runoff and water availability in the Mediterranean and southern countries of Africa; 
increased stresses resulting from increased droughts and floods; and significant plant and 
animal species extinctions and associated livelihood impacts.”1 Africa has also been 
characterized as having a low adaptive capacity, meaning that its ability to adapt to 
climate change given its current “economic and natural resources, social networks, 
entitlements, institutions and governance, human resources, and technology” is not very 
extensive, especially due to limited scientific resources, frequent natural disasters, 
agriculture that relies on rainfall, structural problems, and poverty.2  
Deforestation, floods, and droughts are of serious importance in Africa, especially 
since one-third of the African population is susceptible to droughts. These occurrences 
can lead to health problems, economic loses, dislocation of the population, and 
developmental setbacks. They can be especially detrimental to the agricultural sector, 
which cannot quickly recover from climate variations and the ensuing difficulties. 
Furthermore, “improved water supplies” were available to only approximately 62% of the 
population as of 2000; water stress in Africa is of vital concern. Changing rainfall 
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patterns have an effect on the frequency of malaria; places which have two rain seasons 
are more likely to have higher occurrences of the disease and with the change in climate, 
more rain is falling in certain areas, enabling this to occur. The balance of delicate 
ecosystems has been disrupted, and although not all of the ongoing changes are due to 
climate change, many of them are affected by it; “habitat loss, over-harvesting of selected 
species, the spread of alien species, and activities such as hunting and deforestation” are 
currently affecting Africa’s development, both socially and economically.3    
 
Economic Status  
While African economies have recently grown, and as of 2000 sub-Saharan 
Africa has experienced an annual 1.2% increase in average income; however, this area 
remains susceptible to “regional conflicts, the vagaries of the weather and climate, 
volatile commodity prices and the various influences of globalization…certain countries 
in sub-Saharan Africa suffer from deteriorating food security and declines in overall real 
wealth, with estimates that the average person in sub-Saharan Africa becomes poorer by a 
factor of two every 25 years.” The massive spread of HIV/AIDS had also lead to less 
than desirable economic and educational conditions. In fact, within the entire globe, sub-
Saharan Africa is the only region in this generation that has become poorer.4  
 The agricultural realm is being affected by structural adjustment, market reforms, 
and market liberalization, including credit and subsidy programs. Once the subsidies are 
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taken away or market forces change, agricultural productivity can diminish, creating a 
precarious situation even before climate change’s effects are fully felt.5  
 
How Energy Needs Are Currently Met and the Related Vulnerabilities 
 Due to the lack of advanced technology and infrastructural development, natural 
resources provide Africans with most of their needs. The relative lack of inter-country 
transport does not ameliorate travel costs or trade between countries. The combination of 
all of these factors simply makes times of floods or droughts worse for the population.6 
Furthermore, the African population is increasing rapidly. According to the IPCC, 
“Complex migration patterns, which are usually undertaken to ensure income via 
remittances and which often occur in response to stress-induced movements linked to 
conflict and/or resource constraints, can further trigger a range of environmental and 
socio-economic changes.” The spread of diseases such as HIV/AIDS is also exacerbated 
by these movements, and the greater the population, the higher the stress on natural 
resources. As people migrate, their resettlement can lead to conflict and augment 
agricultural difficulties, “cause crop failure, exacerbate environmental degradation and 
reduce biodiversity, and this then, in turn, feeds back…into the biophysical system.”7 
These conditions are inflamed by climate fluctuations.  
 The actions of the African people, who frequently use natural fuel sources to 
provide their fuel and other needs, are also a detriment to the environment, which in turn 
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will make life more difficult for the people. 46% of Africa’s land is currently vulnerable 
to desertification, which means that without drastic changes, farming will become 
increasingly more unfeasible.   In most of sub-Saharan Africa, fuelwood and charcoal 
provide 80-90% of the energy needs of low-income homes; only 8% of rural populations 
and 51% of urban populations have access to electricity, and therefore, a large portion of 
the population fulfills its energy needs using biomass, which can “promote the removal of 
vegetation” and create health risks like indoor pollution. As disasters occur in Africa, it 
has become apparent that climate factors, disease, conflict, etc. have enabled these 
disasters to occur and perpetuate. Conflict is occurring all over Africa from the Great 
Lakes region to the Greater Horn of Africa to Darfur. These conflicts are caused by 
“structural inequalities, resource mismanagement and predatory States…[and] land 
distribution and land scarcity…exacerbated by environmental degradation.” It is noted 
that climate change is likely to lead to future conflicts, specifically in sub-Saharan Africa, 
and especially due to resource scarcity.8  
 
Negative Impacts of Climate Change in Africa 
Climate change in Africa is expected to have dire results. While projections 
cannot precisely predict the future, there have been several studies that show various 
potential future outcomes for Africa. Due to its extreme poverty and environmental 
conditions, sub-Saharan Africa is thought to be the area that will suffer the most due to 
climate change. Temperatures are predicted to rise between 3 and 4ºC in Africa due to 
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greenhouse gasses; however, this effect could be delayed if the amount of carbon dioxide 
in the atmosphere was stabilized. Climate change is also predicted to lead to a higher 
number of droughts with a greater duration and more tropical storms. Water security is 
extremely low, and water stresses are expected to increase. While a debate ensues 
concerning the effects of climate change on malaria transmission, it is widely believed 
that in the highlands of eastern Africa and areas of southern Africa conditions will be 
favorable to transmission of the disease. Diseases such as cholera and malnutrition will 
most likely increase, as well. Climate change may also increase the likelihood of 
flooding, especially as sea levels rise, which could lead to negative health impacts. With 
differences in rainfall patterns and the nature of the land itself, many areas will not be 
able to sustain agriculture.9 By 2100 crop net revenues are expected to decrease by 90% 
in certain areas. While some areas may actually gain more favorable agricultural 
conditions with the advent of climate change, these conditions will not be permanent.10 
Fisheries and aquaculture are also expected to take a hit from rising sea levels. Climate 
change is expected to have a negative impact on tourism and infrastructure, and it will 
most likely create a refugee population. 11  
 
Adaptation 
While Africa is said to have a low adaptive capacity, there remains no other 
option but to adapt to the conditions that are being and will be created by climate change. 
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Many factors determine Africa’s future, including education, information, access to 
resources, technology, etc., and “effective governance systems, civil and political rights 
and literacy” will enable the adaptation process to be “successful and sustainable.”12 
Practices that the IPCC suggests should be implemented are as follows: building stronger 
livelihoods, having a better understanding of how institutions function, acquirement of 
water-harvesting systems, weather forecast accessibility, biotechnology projects, 
proactive interventions in the agricultural realm (such as capital stock and extension 
advice), disaster risk-reduction strategies, etc.13 Achieving these adaptive measures is a 
task that is not without its costs and difficulties; however, the costs of adaptation will be 
less damaging to countries’ GDPs than the costs that will be necessary if countries do not 
take adaptive measures.14 The places with the highest vulnerability are areas plagued with 
conflict and sub-Saharan Africa.  
In order to provide the population with opportunities to adapt, things like micro-
financing and welfare grants which are supported by local institutions could facilitate 
adaptation; these efforts must be sustainable and must contribute to long term, as opposed 
to short term, solutions that will simply place a band aid on the major problems. The 
importance of linking things such as poverty, development, and disasters, as well as food 
insecurity and agricultural practices meant to succeed under the changing climate, is 
necessary.15 The IPCC suggests using indigenous knowledge to augment adaptation 
strategies; by using the knowledge of local communities instead of forcing scientific 
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knowledge upon them, the population will most likely be more open to accepting certain 
changes or reinforcing certain practices. Indigenous weather forecasting capabilities and 
agricultural practices that naturally augment crop yields must continue to be used and 
enhanced. If these practices subsist in coordination with scientific developments, Africa 
will have a much better chance at adaptation.16  
While vacillations in climate and temperature are not new challenges to the 
African people, they are aggravated by disease, conflict, and other developmental 
setbacks. The following chart, copied from “Climate Change 2007” (IPCC), seeks to 
better explain these relationships in the context of the United Nations’ Millennium 
Development Goals (which were planned to be achieved by 2015):  
Millennium Development Goals: climate change as a cross-cutting issue  
Potential impacts  
Millennium 
Development Goal*  
Climate Change (CC) may reduce poor people’s livelihood 
assets, for example health, access to water, homes and 
infrastructure. It may also alter the path and rate of economic 
growth due to changes in natural systems and resources, 
infrastructure and labour productivity. A reduction in economic 
growth directly impacts poverty through reduced income 
opportunities. In addition to CC, expected impacts on regional 
food security are likely, particularly in Africa, where food 
security is expected to worsen  
Eradicate extreme 
poverty and hunger 
(Goal 1)  
Climate change is likely to directly impact children and 
pregnant women because they are particularly susceptible to 
vector- and water-borne diseases, e.g., malaria is currently 
responsible for a quarter of maternal mortality. Other expected 
impacts include:  
 increased heat-related mortality and illness associated 
with heatwaves (which may be balanced by less winter-
cold-related deaths in some countries);  
Health-related goals:  
 reduce infant 
mortality (Goal 
4);  
 improve 
maternal health 
(Goal 5);  
 combat major 
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 increased prevalence of some vector-borne diseases 
(e.g., malaria, dengue fever), and vulnerability to water, 
food or person-to-person diseases (e.g. cholera, 
dysentery); 
 declining quantity and quality of drinking water, which 
worsens malnutrition, since it is a prerequisite for good 
health;  
 reduced natural resource productivity and threatened 
food security, particularly in sub-Saharan Africa.  
diseases (Goal 
6). 
  
Direct impacts:  
 Climate change may alter the quality and productivity of 
natural resources and ecosystems, some of which may be 
irreversibly damaged, and these changes may also 
decrease biological diversity and compound existing 
environmental degradation.  
 Climate change would alter the ecosystem-human 
interfaces and interactions that may lead to loss of 
biodiversity and hence erode the basic support systems 
for the livelihood of many people in Africa. 
  
Ensure environmental 
sustainability (Goal 7)  
Indirect impacts: links to climate change include:  
 Loss of livelihood assets (natural, health, financial and 
physical capital) may reduce opportunities for full time 
education in numerous ways.  
 Natural disasters and drought reduce children’s 
available time (which may be diverted to household 
tasks), while displacement and migration can reduce 
access to education opportunities. 
  
Achieve universal 
primary education 
(Goal 2)  
One of the expected impacts of climate change is that it could 
exacerbate current gender inequalities, through impacting on 
the natural resource base, leading to decreasing agricultural 
productivity. This may place additional burdens on women’s 
health, and reduce time available to participate in decision-
making and for practicing income-generation activities. 
Climate-related disasters have been found to impact female-
headed households, particularly where they have fewer assets.  
Promote gender 
equality and empower 
women (Goal 3)  

Global climate change is a global issue, and responses require 
global co-operation, especially to help developing countries 
adapt to the adverse impacts of climate change.  
Global partnerships 
(Goal 8)  
* The order in which the Millennium Development Goals are listed here places the goals that could be directly 
impacted first, followed by those that are indirectly impacted.
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Many of these areas require further research, but one area on which there is little 
available research is the impact of alternative and renewable energy sources on Africa’s 
vulnerability to climate change.18 How would the use of sustainable energy affect the 
causes and effects of climate change?  
 
Various Interpretations on the Implementation of Sustainable Practices 
 Many different opinions and approaches exist concerning energy in Africa. The 
following sections predominately focus on social questions, impacts, and actions. The 
exploration of the impact that can be made if new ideas are fused with African taboos is 
considered; cultural integration is necessary if sustainable projects are going to be 
embraced by communities. Furthermore, one author’s claims that anthropogenic practices 
are at the crux of the impediments to sustainability are compared with another author’s 
belief that poverty is the major detriment.  
 
Taboos and Cultural Integration 
As the aforementioned idea of indigenous knowledge suggested, practices 
currently in use in Africa can be irreplaceable tools with which to further adaptation. If 
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the African people do not understand the importance of sustainability, or if the idea is 
forced upon them without proper explanation, the project will fail, ironically because it 
will not be sustainable to the people as they will not understand it and therefore not seek 
to perpetuate or enhance it. Being respectful of other cultures and learning methods will 
be an invaluable attitude to assume when implementing new energy programs. By 
utilizing pre-established beliefs or practices to justify energy plans, the likelihood that 
they will be embraced by the community is higher. 
  In the Journal of Sustainable Development in Africa, Joseph Osei contributed an 
article about African taboos in relation to sustainable development and biodiversity. He 
concludes that many African taboos compliment the necessary enhancement of 
biodiversity, which he defines as “the provision of renewable resources to all living 
organisms.”19 Taboos have widely been left out of the discussion concerning sustainable 
development, but Osei argues that they are vital to it, because it is through taboos that 
many positive ecological practices have traditionally contributed to biodiversity. He 
defines taboo as “a set of cultic or religious prohibitions instituted by traditional religious 
authorities…[or] any sort of social prohibition imposed by the leadership of a community 
regarding certain times, places, actions, events, and people, etc.”20  
He notes that many religious people (those who do not follow African Traditional 
Religions but instead are Christians, Muslims, etc.) who are highly educated do not seem 
to question these taboos which exist to appease the gods and ancestors.21 Many 
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westerners, however, believe these taboos to be archaic and savage, and therefore of little 
consequence. Although the explanations for the taboos are personal or mystical, many 
have a scientific foundation behind them.22  
Environmental taboos exist, including: “clearing of sacred forests or bushes; 
felling of forbidden timber species; hunting of animals or fishing during forbidden 
seasons and sacred days; eating of totem animals… eating of sacred animals or fish; 
digging of graves for burial without due authorization from the chief or other traditional 
authorities.” The elders who created these taboos might not have been formally educated, 
but they did realize that certain actions had environmental consequences; for example, 
forests were understood to provide cover over small water sources, break the wind, and 
supply an area in which certain plants could grow and animals could live, which had 
medicinal, educational, or nutritional value.23   
Osei also notes that taboos are not permanent decrees, and new ones can be 
introduced just as old ones can be discarded. A professor at the University of Ghana, who 
was also a chief near the city of Kumasi, created a new taboo in the 1980s, the purpose of 
which was to prevent further cases of teenage pregnancy from occurring within the group 
of people he led. Within three years the new taboo was proven effective. Osei believes 
that taboos concerning birth control are highly important especially due to 
overpopulation.24All taboos should follow the African beliefs in saving life and creating 
conditions that are beneficial for the entire community.25 By using taboos as an 
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educational tool to enable students and the population to comprehend scientific 
explanations, it will be easier to introduce practices that support sustainable development. 
While not all existing taboos are beneficial to the environment, they can be changed, and 
educational awareness is the key.26 
 
Anthropogenic Activities, Notably Overpopulation, as Problematic 
In order for any problem to be solved or fixed, it is important to identify its 
origins. In the case of climate change, this paper has already claimed that greenhouse 
gases are the cause. What, however, caused the amount of greenhouse gases in the 
atmosphere to reach such a high rate? What is it within society that has lead to the crisis 
now faced? 
 Another article in the Journal of Sustainable Development in Africa by Martin 
Andreas Wienecke describes the belief that non-sustainability is being perpetuated by 
anthropogenic activities. He agrees with E.O. Wilson, who named humans “the planetary 
killer.”27 While many conferences have been initiated to promote development, not much 
has actually been accomplished. He sees the term ‘sustainable development’ as an 
“oxymoron.”28 Using the Brundtland Commission’s definition of sustainable 
development, which includes meeting the needs of the poor and considers limitations 
based on technology and social organization, he states that the recognition of the poor 
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shifts the focus away from the negative activities of the richer countries.29 The 
development activities that are pursued by the rich countries emphasize economic 
expansion, which merely contributes to non-sustainable development.  
Wienecke’s definition of sustainable is taken from its Latin root, subtenir, or “to 
support from below.”30 In this sense, plant and animal life, biodiversity, habitats and 
genes must exist at acceptable levels. Unfortunately, today’s levels are not capable of 
sustaining life. As plant and animal species diminish in number and their habitats are 
destroyed and as resources—both renewable and non-renewable—are becoming 
increasingly scarce, the human population continues to grow.  Although overpopulation 
is an extraordinarily sensitive topic, many scientists agree that the human population has 
exceeded the earth’s carrying capacity (meaning that the earth cannot provide sufficient 
resources to support the population). As humans take more and more from the earth 
without thinking about its inability to regenerate and the long-term impacts of their 
actions, preventing environmental degradation will become impossible unless the crux of 
the problem, overpopulation, is acknowledged and actions are taken to develop a 
solution.31 Nature’s solution to overpopulation is cruel as it leads to starvation, 
malnutrition, and disease, which in turn lead to conflict and killings. This fatal 
combination obviously forces a decrease in the population, but succumbing to nature’s 
wrath should not be the fate of the human population.32 Humans have the knowledge, 
ability, and technology to prevent, at least to some extent, future human suffering. 
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Wienecke’s claim that industrialized countries’ negative contributions must not be 
overshadowed by the question of poverty has its merit; however, poverty itself plays a 
large role in the debate over sustainability.   
 
Successful Sustainability and the Eradication of Poverty 
 Wienecke comes to the realization that the actions of humanity have placed the 
world in its current crisis. The world is faced with a social problem: our actions have 
consequences. How then, socially, can humanity approach a solution?  
According to Lester Brown, an environmental analyst and founder of both the 
Earth Policy Institute and the Worldwatch Institute, “eradicating poverty is the key to 
stabilizing population, improving food security, and minimizing state failure.”33 In 
today’s society people have the ability to end poverty both technologically and 
financially, and yet have not. Humans must face the problems at hand head on and work 
together to create conditions in which the betterment of human society and, by extension, 
the environment are achieved.  
The solutions suggested by policymakers are unacceptable when it comes to 
sustainability. By focusing on growth and economics, they do not preserve the 
environment. It is necessary to realize the interconnectedness of the environment and 
human life. According to Wilson as summarized by Weinecke, “if each person currently 
alive would attain the US level of consumption, it would require four more Earths.”34 A 
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sustainable system needs “a dynamic equilibrium of ecological systems…where energy, 
resources, and wastes are constantly recycled and reused by other organisms and 
processes within the system.”35 For example, this type of system would include wind and 
solar power, as well as creative recycling methods. Weinecke also cites that traditional 
African communities lived fairly sustainable life styles; he believes that it is the influence 
of Western culture that has lead Africa down a path of non-sustainability.36   
 
Possible Sustainable Strategies 
As a social problem, global warming must be approached in a way that 
incorporates cultural beliefs, revolutionizes human activities, and changes the social 
structure. From a scientific point of view what can be done? What renewable energy 
options are available for development in Africa in order to promote more sustainability?  
RETs could play a significant role in shaping the energy used in Africa, 
specifically in eastern and southern countries. They provide environmentally friendly 
methods of energy production that are easily accessible to rural communities. They are 
“modular…(i.e. can be developed in an incremental fashion),” generally use resources 
already available in the area, and can create new jobs for the local people. RETs do have 
limits, most of which are defined by subpar infrastructure and institutional frameworks, 
initial costs for the technology, inefficient implementation policies, bad maintenance, 
lack of knowledge about the systems, and lack of people to ensure their function. The 
governments of African countries must be supportive of RETs’ development, the 
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programs chosen must be suitable to local conditions, and finance options must be 
available in order for RETs to improve the energy situation. 37  
 
Review of Energy Options 
Coal, natural gas, and oil are “finite and will eventually become so scarce that 
they are uneconomical to produce further.”38 According to Greg Pahl, a founder of the 
Vermont Biofuels Association and energy activist, the world has “already passed the 
peak of conventional oil production.” The oil that remains is of “lower-quality and/or 
smaller deposits” which are harder to extract and more costly to refine.39 Natural gas, 
thought to be cleaner than both oil and coal, is still a nonrenewable resource, and the 
fracking of shale gas has proved to have dangerous consequences such as polluting water 
supplies and starting local earthquakes.40 Coal is the least environmentally friendly fossil 
fuel as its emissions include “carbon dioxide, sulfur dioxide, nitrogen oxide, carbon 
monoxide, volatile organic compounds (which form ozone), mercury, arsenic, and lead;” 
thus, there is no such thing as ‘clean’ coal.41 Furthermore, while studies disagree on the 
longevity of coal production, Pahl states that “high-quality accessible coal reserves may 
run out of coal sooner than generally expected.”42 The alternatives presented to these 
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three fuels include nuclear, solar, wind, hydropower, biomass, liquid biofuels, biogas, and 
geothermal. Yet what is the safest, most sustainable energy source? 
Although it is commonly presented as a safe and clean alternative to fossil fuels, 
nuclear energy presents its own threats to the safety of not only the environment but also 
of the communities in which plants are based. The primary problem rests with the 
radioactive waste produced by nuclear plants; as of yet, no proper disposal plans have 
been implemented in the U.S. as there is too great a quantity of waste to be dealt with, 
and so waste is being held in “water-filled cooling pools that were originally designed as 
temporary storage…[and] outside in what is called dry-cask storage…also intended to be 
temporary.”43 The waste is meant to be kept in safe storage facilities for over ten 
thousand years.44 As if this were not concerning enough, one only has to think of the 
terrible consequences of the meltdown of nuclear reactors in 2011 in Fukushima, Japan45 
to see that nuclear power is not as safe as certain people claim. Moreover, as the effects 
of climate change include floods, droughts, and potential water shortages, should the 
world look towards nuclear power in the future when it depends so greatly upon water 
supplies to “absorb the waste heat left over after generating electricity, and to remove 
reactor core heat in the event of an accident?”46 If such developed nations as the U.S. and 
Japan have failed to properly maintain nuclear plants, countries in sub-Saharan Africa 
should certainly not look to develop such plants in the future. Their lack of funding and 
infrastructure could prove highly dangerous if they try to utilize nuclear power. 
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Renewable Energies 
Solar energy can be used in a variety of ways. It can heat and cool residences, 
heat water, generate electricity, etc.47 Obviously, solar power does not produce pollution, 
but the production of solar systems does require the use of several resources.48 Solar 
power is one of the most attractive alternative energy sources for sub-Saharan Africa. It 
can be used on a local scale to enable people to cook without using as much biomass, 
charge cell phones, heat water, etc.  
Wind energy has also become a popular source of energy generation. While 
turbines have created some controversy due to their blades which sometimes kill birds 
and bats, slower moving blades are now typically used, making this less common.49 It is 
important to note that steel and “rare earth minerals used for magnets” are used by large 
wind farms; however, wind power produces no solid waste or air emissions, and it does 
not “consume or pollute water.”50 If wind power is to be used in sub-Saharan Africa, it 
would be most effective on a larger-scale.  
Hydropower produces no “significant emissions or solid waste;” however, if the 
hydropower involves the creation of dams, lots of concrete and other materials are used 
to construct the dams, which can “kill large numbers of fish, flood valleys, displace 
people and wildlife, and eventually silt up, ending their useful life.”51 Smaller 
hydroelectric projects, including “run of river” sites, do not significantly impact the 
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environment.52 There is potential for hydropower in sub-Saharan Africa; however, 
hydropower is only sustainable if it does not significantly change the landscape of an 
area. 
RETs are dependent upon fossil fuels for “mining, transport, and production.”53 
Furthermore, renewable energies are not “energy-dense” like fossil fuels, and solar and 
wind power are not consistent sources of energy.54 Unlike developed nations, much of 
sub-Saharan Africa lacks even the infrastructure for electricity; while making a change 
from fossil fuels to renewables would be highly problematic for the U.S. for example, as 
levels of energy consumption would have to decrease, the majority of sub-Saharan Africa 
is a clean slate for energy. 
 
Energy Particular to Africa 
In sub-Saharan Africa biomass energy is the main energy source; as previously 
noted, this can lead to medical as well as environmental problems. Modern energy is not 
used to a great extent in sub-Saharan Africa, where 80% of Africa’s population lives.55 
This area is susceptible to the “price shocks” of the oil industry despite its significant 
renewable energy potential. Africa has “1.1 Gigawatts of hydropower capacity, 9000 
Megawatt of geothermal potential and abundant biomass, solar, and significant wind 
potential,” most of which is not being harnessed.56 Despite Africa’s relatively low 
greenhouse emissions compared to those of industrialized countries, Africa is the region 
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that is expected to suffer more from climate change. Government policies must change in 
order to accommodate RETs and provide the necessary funding for them. People who 
have extensive knowledge of and are capable of running the systems are also needed to 
ensure their success. Education on these systems is a mandatory condition for their 
implementation.57 
 
Preconditions for Success 
As climate change and population growth have already begun to create tensions 
between communities and countries and the demand for both renewable and 
nonrenewable resources in sub-Saharan Africa increases, sustainable energy might help 
prevent some of the arguments concerning resources. It is evident, however, that the 
communities and countries using sustainable energy must first accept it as an alternate 
method of living. The people must be educated on how this type of energy is utilized and 
why it is being utilized. In order to determine whether this form of energy affects poverty 
and conflict, it is necessary to first make sure that sustainable energy is being used and 
explained properly in the area. It would be useful to obtain the opinions of members of 
the African community and determine the level of participation among African 
communities concerning the promotion of sustainable energy. If these projects are related 
to already held beliefs in the communities, they are sure to receive better reception and 
most likely a higher level of interest in participation. This topic will be discussed in 
further detail in the next chapter, which provides an in depth look at the energy policies 
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in Kenya and Tanzania and describes the social factors that have contributed to their 
success. 

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Chapter Two: Sustainable Development Examples in Kenya and 
Tanzania 
The Energy Status of sub-Saharan Africa 
Africa is “home to 14 per cent of the world’s population, but accounts for only 3 
per cent of the world’s energy consumption.”1 When South Africa is not considered, sub-
Saharan Africa “ranks last among global regions in energy consumption per capita.”2 
Most nations’ energy development plans focus on centralized, large-scale energy 
projects; however, “decentralized renewable energy will likely play an important role in 
expanding rural energy access.” 3 This type of energy is “competitive mostly in remote 
and rural areas, while grid connected supply dominates denser areas where the majority 
of households reside.”4 As this paper has already established, sub-Saharan Africa has 
great potential to use renewable energy. While fossil fuels cannot be entirely excluded 
from these countries’ energy plans, renewable energies which diminish greenhouse gas 
emissions are becoming increasingly popular within the world market.5 RETs are a staple 
of modern energy development plans.  
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The following table, copied directly from an article published in 2011 in Energy 
Policy, entitled “The economics of renewable energy expansion in rural Sub-Saharan 
Africa,” describes “potential annual production of renewable energy relative to current 
annual domestic energy consumption:” 
Country Total Country Total Country Total 
Namibia 100.5 Burkina Faso 15.9 Kenya 6.5 
Central Afr. Rep. 90.9 Madagascar 14.6 Malawi 6.4 
Mauritania 86.2 Guinea-Bissau 14.2 Ghana 5.7 
Chad 77.3 Tanzania 14.1 Uganda 3.1 
Mali 58.4 Cameroon 12.7 Gambia 2.7 
Niger 50.4 Senegal 12.5 Burundi 2.2 
Congo 43.6 Benin 12.5 Nigeria 2.0 
Angola 27.9 Sierra Leone 10.1 Swaziland 1.6 
Sudan 27.6 Côte d'Ivoire 9.6 Lesotho 1.4 
Zambia 25.2 Eritrea 9.5 South Africa 1.3 
Congo, Dem Rep 24.7 Guinea 9.0 Equatorial Guinea 0.9 
Mozambique 23.4 Togo 8.9 CapeVerde 0.9 
Botswana 22.4 Ethiopia 8.5 Rwanda 0.7 
Gabon 20.3 Zimbabwe 8.0 Comoros 0.2 
Source : Table 16 
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The future of energy in sub-Saharan Africa appears to consist of a combination of 
decentralized and centralized power. How this power is divided depends upon “the cost 
of grid distribution, which is conditioned by geography…and on the relative costs of 
locally available energy sources.”7 The countries of sub-Saharan Africa are not likely to 
achieve universal access to energy within the near future, as the “average access rate 
across sub-national areas in a sample of African countries is 23%, with half of all areas 
below 11%;”  however, this cannot impede efforts which seek to promote sustainable 
development in this area. One estimate claims that in order for half of all African 
households to have electricity by 2030, USD 4 billion must be annually contributed for 
this purpose.8 Since 2030 is the year that has been chosen to achieve “universal access to 
modern energy services,” discussions concerning how energy access will be granted are 
prevalent in the political sphere. Funding is no longer dependent upon private 
organizations and multilateral institutions. 9 
The problem with centralized energy systems is that once these systems begin to 
branch out from urban areas, the populations they serve become smaller and the distance 
between communities increases. It is also important to realize that not all people living in 
these areas live within communities; individual households can be dispersed 
intermittently throughout a large area of land. Connecting these households to a 
centralized power grid is not only difficult, but it is not cost effective. Decentralized 
energy solutions will benefit rural populations the most, allowing for the introduction of 
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“minigrid and stand-alone electricity [provisions]” of which wind and solar look to be 
especially promising. 10  
 One obstacle that the structure of African energy poses to renewable energy is 
that fuels used in Africa range from traditional to modern energy sources with a 
compilation of the two used in several areas. Households rely upon “biomass fuels and 
use of inefficient technologies,” “and the requisite mechanical energy for agriculture and 
transport is often obtained by deploying human and animal labour.” Other sectors of 
society have access to modern fuels and electricity. Due to this variety, an “integrated” 
energy policy is difficult to achieve: traditional energy is commonly “governed by 
informal institutions and economic transactions,” not “formal” policy.11 
 No remarkable progress is likely to ameliorate the efficiency of technologies that 
run on fossil fuels. Renewable energies have become the new muses of innovation, and as 
technologies which depend upon renewable energy continue to be altered and improved, 
they will become more and more affordable.12 RETs have learning rates “that vary from 
2.5% cost reductions with a doubling of installed capacity for hydro and geothermal in 
the estimates of centralized power production, to 15% for decentralized wind and 20% 
for solar PV,” and some people believe that “with proper incentives for innovation and 
deployment… higher rates are plausible (for instance as high as 30% for PV solar).”13 
These technologies can also be used in urban areas where people might wish to ensure 
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their access to electricity, because grid electricity is not always reliable.14 There are 
approximately 50-170 power outages annually in the majority of sub-Saharan countries, 
which last an average of 5-12 hours. This clearly hurts businesses, and since lots of firms 
depend upon diesel fueled generators to “supplement the short and infrequent electricity 
supply from the grid,” price hikes in fuel costs are deeply felt. The World Bank has stated 
that “over 50% of firms in Africa identify poor availability of electricity as a major 
constraint for doing business.”Renewable energies are attractive alternatives because 
they are not subject to fluctuations in fuel source prices.16 
 
Energy and Poverty 
 As previously discussed, poverty-stricken societies are more prone to conflict due 
to their lack of access to resources, which will increase with climate change. Clean 
energy provides one potential solution, as it has been linked to poverty reduction and 
economic growth. For example, when a household has the ability to power lamps or 
overhead lighting, people are able to work and study during the night. Access to 
electricity enables vaccines to be refrigerated, which can ultimately prevent diseases and 
save the lives of people within the community. Access to energy obviously improves 
standards of living and fights poverty, which are vital to the stability of growing African 
populations. Reliable energy access “[boosts] industrial, agricultural, urban and rural 
development” since “for many commercial enterprises, unreliable and costly supplies of 
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electricity and modern fuels impede production, growth and development.”17 This in turn 
reflects upon the state of the national economies of countries. Studies in Asia, for 
example, have shown that access to electricity promotes income gains, especially for 
“small businesses, which rely heavily on family labor,” because they can work longer 
hours.  
In Africa, 60% of total energy consumption is linked to the residential sector, 
meaning that energy use for production purposes is rather low. 60-80% of Africans work 
in agriculture, which comprises of more than 25% of most African countries’ GDPs, yet 
“the agricultural sector…accounts for less than 2% of the total energy and 3% of 
electricity consumed in the continent.” Man and animal power dominate agriculture, not 
technology, and so workers’ income is lower than it could be if certain technologies were 
introduced into the agricultural sector to help with irrigation, “processing, preservation, 
storage and transport of agricultural products, etc.” 18 If poverty is not confronted, the 
effects of climate change will cause unparalleled devastation. African countries have the 
opportunity to revamp their energy policies in a way that would decrease poverty levels 
and address climate change worries: they can embrace renewable energy. Renewable 
energy is not a cure-all for energy concerns, nor can it replace fossil fuels in one fell 
swoop; however, it is the best option that these countries have towards meeting 
development goals.19 
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“At the macro level...the link between per capita energy consumption and the 
Human Development Index is even stronger than with GDP.”20 Renewable energies also 
enable a “phased energy investment programme” which would not strain national funding 
granted to other energy projects or health and education initiatives.21 Policies embracing 
renewable energies should promote “large-scale dissemination” and inform communities 
about their potential to create jobs and income within communities. One aspect of 
renewable energies which benefits the economy is that they are “generally more labour-
intensive than conventional and centralized energy projects and can help to address 
problems of employment of the urban and rural poor.”22 Therefore, it is imperative that 
renewable energy policies provide training for local populations so that they master the 
“technical, economic and social-cultural skills” that are needed for such policies to 
flourish within communities.23 
 Large-scale energy policies must be put forth by governments, but local initiatives 
have the potential to play an even more important role in alleviating poverty. In rural 
areas of sub-Saharan Africa,  “over 80% of…household energy consumption [is] 
dominated by cooking needs… which is primarily met by using traditional biomass cook 
stoves with efficiencies less than 20%.”24 Biomass energy is far from efficient since its 
collection and use require significant time investments from users; biomass energy also 
has negative health impacts and can even cause death. 
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Kenya 
Energy Status in Kenya 
In Eastern Africa, Kenya “has the most developed economy…It is also the 
economic, commercial, and logistical hub of the entire East African region.” 24% of its 
GDP and 18% of jobs in the country are related to agriculture. Kenya’s energy profile 
includes the use of several renewable energies, but biomass (primarily wood), petroleum, 
and electricity provide “74.6%, 19.1% and 5.9%, respectively” of its energy. As of 2008 
“55% of the country's foreign exchange earnings from exports” were spent on oil 
imports. Around 92% of households rely upon kerosene for lighting and cooking 
purposes. Residential consumption accounts for 77.6% of energy consumption, and 
demand for electricity is high, but grid electricity is available to only 18% of households 
nationwide and available to only 4% of households in rural areas. In an attempt to 
minimize deforestation, certain taxes do not apply to kerosene, yet it remains an 
expensive fuel source for the population. However, “Kenya's electricity power mix is 
among the most sustainable in the world, with 80% of electricity coming from renewable 
sources.” Kenya provides a good example of how sub-Saharan countries can use their 
natural resources to support the energy demands of their populations.  Several renewable 
energy resources remain yet to be used, as “Kenya has harnessed only about 30% of its 
hydropower sources, approximately 4% of the potential geothermal resources and much 
smaller proportions of proven wind and solar power potentials.” Electricity is provided 
primarily by thermal and geothermal energies as well as hydropower.25  
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The Kenyan government plans to expand its renewable energy sector. The key 
players consist of the Ministry of Energy, which “provides the policy direction, prepares 
the least cost energy development plan for the country, and facilitates the mobilization of 
resources for the development of the power sector,” the Energy Regulatory Commission, 
and the Rural Electrification Authority. A renewable energy department is part of the 
Ministry of Energy, and it “runs 10 energy centres located in major ecological zones, 
through which renewable energy information is disseminated to, and also feedback is 
received from the public.” Kenya’s first energy policy in 2004 stated the importance of 
the implementation of renewable energy practices. By listing short, medium, and long 
term goals, the government has laid out a detailed explanation of future energy policies, 
making efficiency and conservation its main concerns. In 2006 this policy was reinforced 
by an energy act. “Feed-in-tariffs…for wind, small hydros… biomass resource generated 
energy” and geothermal energy have been introduced in order to “attract private sector 
investments in electricity generation from renewable energy sources as a means of 
diversifying national power sources, enhancing national energy security, creating 
employment and income generation.”26 
One of the major concerns of the government is the use of wood, which is “the 
largest form of primary energy consumed in Kenya, accounting for 74% of the total 
national primary energy supply,” despite the fact that forests occupy 2% of Kenya’s land. 
Population growth, poverty, and lack of access to alternative fuels have driven the 
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demand for wood higher, making land degradation a serious threat.27 This could threaten 
the stability of several communities, as well as the preservation of forests.  
 
Renewable Energy Potential 
 Large hydropower potential has been estimated between 3000-6000 megawatts 
and small hydropower at 3000 megawatts. Solar energy potential “ranges from 700 kWh 
in mountainous regions to 2650 kWh in arid and semi-arid regions per year, with most 
parts of the country lying in the 1750–1900 kWh range.” Most of this potential has not 
been utilized, which is unfortunate because put in perspective, “The country's annual 
average is about 5 kWh/m2/day, equivalent to 250 million tonnes of oil equivalent (Toe) 
per day.” Kenya can, however, claim to have “the world's highest household solar 
ownership rate with about 30,000 small (20–100 W, per household) systems sold per 
year.” Although wind power is newly being used in Kenya, it has become an important 
topic due to increases in oil prices, increasing power demands, and “the effect of 
concurrent drought on hydropower.” Kenya’s “unexploited geothermal potential is 
estimated to be in the range of 4000–7000 MW,” and Kenya has been using geothermal 
energy since the 1950s; it is considered to be the “least cost source of energy in Kenya.” 
Geothermal is likely to replace hydropower as the main contributor to base load power, 
since water supplies are needed for consumptive and agricultural purposes and since 
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climate change renders water supplies unpredictable. It is clear that actions must be taken 
to promote water conservation practices.28  
Kenya Vision 2030 is the government’s plan to make Kenya an “industrializing, 
middle income country providing a high quality life to all its citizens by the year 
2030…[and] to achieve a sustained average GDP growth rate of 10% per annum for the 
next 20 years.”29 The Kenyan government’s willingness to explore all of their energy 
options and protect their country’s basic resources of land and water is exemplary as a 
sustainable development initiative. They understand that life styles and attitudes towards 
energy must change and adapt.   
 
How Solar Energy Impacts Lives 
One example of how renewable energy can positively impact peoples’ lives is 
presented in an article by Elisabeth Rosenthal of The New York Times. She discusses how 
a woman living in Kiptusuri, Kenya, a farming village with no electricity, had her life 
changed when she purchased a solar power system for her hut. The woman, Sara Ruto, 
had a cell phone, which acted as a “lifeline for receiving small money transfers, 
contacting relatives in the city or checking chicken prices at the nearest market.”30 
Without electricity, Ruto was forced to travel three hours by taxi to go to a village in 
which she could pay to have her phone recharged. Due to the popularity of this service, 
the article states that Ruto had to leave her phone in the village for three days every week 
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before the shop had time to recharge it. When she bought a solar power system from 
China for $80, the lives of herself and her family were significantly improved. A solar 
panel powers her phone and four lights within her hut. A mother of six, her older 
children’s grades have improved since they can study longer with the lights, and her 
younger children “no longer risk burns from the smoky kerosene lamp…each month, she 
saves $15 in kerosene and battery costs — and the $20 she used to spend on travel.”31 As 
of 2010 when the article was written, 63 families in Kiptusuri had invested in their own 
solar panels. The article quotes Adam Kendall, “head of the sub-Saharan Africa power 
practice for McKinsey & Company, the global consulting firm,” as saying,  “You leap 
frog over the need for fixed lines…Renewable energy becomes more and more important 
in less and less developed markets.”32 Since 85% of Kenyans were without electricity in 
2010, these cheaper and effective sources of alternative energy are becoming more and 
more popular. According to Rosenthal: 
In addition to these small solar projects, renewable energy technologies designed 
for the poor include simple subterranean biogas chambers that make fuel and 
electricity from the manure of a few cows, and “mini” hydroelectric dams that can 
harness the power of a local river for an entire village. Yet while these off-grid 
systems have proved their worth, the lack of an effective distribution network or a 
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reliable way of financing the start-up costs has prevented them from becoming 
more widespread.33  
While people living in areas without electricity are willing to pay for these services, 
“Investors are reluctant to pour money into products that serve a dispersed market of poor 
rural consumers because they see the risk as too high.”34 Funding from developed 
countries and the United Nations tends to be used for much larger projects because they 
are more accountable and feed into the grid. However, this does not help poorer 
communities within sub-Saharan Africa, where there is a large demand for “home-scale 
renewable energy.”35 One of the main reasons that such energy systems are popular is 
that people living in rural areas now have cell phones, which are even used for banking 
purposes. Although RETs are not infallible as they are dependent upon the weather and 
cannot support larger energy consuming devices, they have made a difference in these 
areas.  
 In Lochorai, Kenya two women who were formerly subsistence farmers began 
“selling and installing energy-efficient wood-burning cooking stoves made of clay and 
metal for a cost of $5.”36 These stoves use less than half of the wood typically used for 
cooking. In another village, Tumsifu, underground tanks convert cow manure into biogas 
which is then used with gas burners.37 These practices can slow deforestation and land 
degradation, enabling these small communities to maintain their overall way of life.  
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Tanzania 
Energy Overview in Tanzania 
Over 40 million people currently live in Tanzania, and 80% work within the 
agricultural sector.  90% of Tanzania’s electricity is supplied by hydropower,38 but 
imported petroleum and coal are also used to provide commercial energy.39 
Unfortunately, power shortages are common, and energy access is around 15% nationally 
and 2% in rural areas.40 93% of Tanzania’s energy consumption consists of biomass 
(wood and charcoal). The government would like to halt the use of widely available wick 
and kerosene lamps, which contribute to carbon dioxide emissions.41 Tanzania is 
exploring other energy options, including unused coal and wind and solar energy.42 The 
Tanzania Energy Development and Access Project (TEDAP) began in 2008 with the help 
of the World Bank and with the intent of using renewable energy to bolster the grid and 
provide off-grid energy access. Tanzania particularly hopes to strengthen its solar market, 
improve its energy efficiency (including biogas programs and biomass stoves), and 
“improve gender awareness and responsiveness.”43 The government would like global 
investors to finance local initiatives to promote renewable energy.44 
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Sectors the Government Hopes to Improve 
Over 17,000 schools in Tanzania do not have electricity, which the government 
identifies as a necessity for students. Studies comparing the performance of students on 
exams have shown that students whose schools use solar energy perform better than 
students whose schools do not have electricity.45 Access to alternative fuels can also 
significantly improve the lifestyles of women. Because women and girls are typically the 
ones who transport and use biomass fuels, they risk developing respiratory problems,46 
and they spend significant periods of time carrying out these activities instead of using 
their time to study or to improve their economic standing by creating or expanding small 
businesses. The Tanzanian government has also acknowledged that “where women 
operate largely in the domestic sphere, radio and television can be key for keeping them 
informed about community decisions, activities, programs, etc.”47 The government plans 
to include knowledge on “gender dimensions of energy” as a practical part of its 
development plans.48 
 
The Nyakyusa People  
As previously mentioned, colonization has impacted African nations in such a 
way that impedes governments’ abilities to effectively address problems like climate 
change. However, environmental degradation is not the lone product of climate change or 
of colonization; it is a problem that has plagued communities for centuries. The case of 
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the Nyakyusa people of southern Tanzania provides an excellent example of the role 
environmental degradation played before colonial times. These people, considered to be 
agro-pastoralists, lived together peacefully when resources were plentiful; however, 
during the time of a flood or drought resource competition became a problem within their 
society. The Nyakyusa people are described as having had a deep respect for the land on 
which they lived, but when their surrounding environment threatened their way of life, 
people resorted to stealing crops and animals from one another. Minor disputes became 
community affairs, and relations between farmers and pastoralists quickly deteriorated. 
As pastoralists became desperate to provide for their animals, they let them eat planted 
trees, although the areas in which the trees were found were restricted to chiefs, and let 
them drink from “clean waters” from which animals were prohibited.49 Despite their 
belief that their land was sacred and they should live and die on it, many of the Nyakyusa 
people were forced to migrate to other countries. The people who remained continued to 
be involved in land struggles; practices that had not been allowed prior to these conflicts 
became common. For example, it had been “unlawful” to capture undersized fish among 
fishermen, but other members of the community began to fish for them at night. People 
began to try to “accumulate excessive property and goods for fear of the scarcities of 
tomorrow,” which had never previously occurred.50 For a people to whom community 
ties were everything, this type of behavior was devastating. “Traditional conflict 
resolution techniques” were employed by the chiefs to regain control of their people. 
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These techniques consisted of the chiefs telling the people that the resources belonged to 
them and everyone must be satisfied with their distribution (those who were not were 
labeled as instigators of conflict); the community gathered to participate in discussions of 
how the community needed to act; representatives were chosen to protect the 
environment and ensure that people in need of land received a portion of land owned 
collectively by the community (they did not take land from individuals); punishments 
were agreed upon to prevent further violations of the agreed upon rules, and these 
punishments ranged from cutting off a person’s hand to labeling them an “undosi,” or a 
figurative witch, which gave them an undesirable status in the community.51  People who 
tried to accumulate natural resources were called “akakyaji” or “unsitasoni, meaning a 
person who has no sense of shame in or who cannot measure the effects of what he 
does.”52 These terms persist within the Nyakyusa community today.  
The example of the Nyakyusa people shows that decisions made by a local 
community are the most sustainable in terms of their longevity. Although it was not easy, 
the Nyakyusa people were able to survive in an area sometimes affected by resource 
scarcity because they collectively addressed the problem. Different taboos, such as not 
catching small fish and not getting firewood from certain areas, persisted after initially 
being challenged because the community agreed to enforce them.  
After colonization, problems concerning resources became more pronounced. 
According to Ipyana Mwamugobole, “The present generation has a sense of having been 
colonised (sic), that is of having had ‘visitors’ in their history that took the natural 
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resources from the traditional communities.” This leads to “a sense of resistance, even 
suspicion” which causes conflict and “breaks the resolve in the community members 
concerned of devoting themselves to taking good care of such resources and instead 
fosters a feeling of estrangement from the resource” and thus the people do not take care 
of it.53 Even when people have knowledge of environmentally friendly practices, it is 
sometimes difficult to respect this knowledge due to poverty. The more involved a 
community is in promoting practices that help conserve the environment the more likely 
it is that such practices will be followed.  
 
What This Means for sub-Saharan Africa 
Both Kenya and Tanzania are making admirable strides towards utilizing their 
countries’ renewable energy potentials due to their hopes of mitigating poverty, 
expanding their economies, promoting energy security, and combating climate change. It 
is evident that to a certain extent these countries need the financial support of other 
countries or of various organizations to make their development goals attainable. They 
must also remain apprised of all future technological advances. Both countries rely on 
imported oil for a considerable amount of their energy, which is indicative of the norm in 
sub-Saharan Africa, since “it is estimated that Nigeria accounts for 80% and 76% of Sub-
Saharan Africa's oil and natural gas reserves, respectively.”54 In order to obtain energy 
independence, alternative energies must be used. Like the majority of countries in sub-
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Saharan Africa, both Kenya and Tanzania’s economies are heavily dependent upon 
agriculture, and there is a divide between farmers and pastoralists. If crops become scarce 
due to climate change, these two groups will likely clash. Other vulnerabilities such as 
water instability and devastating weather conditions could considerably endanger 
populations, which would almost certainly produce conflict. Humans may have gone 
beyond their natural niche, but the disastrous consequences of this can be somewhat 
alleviated by efforts that embrace RETs and educate people about sustainable life styles.  

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Chapter 3: Why It Matters 
“Expansion of freedom is viewed…both as the primary end and as the principle means of 
development. Development consists of the removal of various types of unfreedoms that 
leave people with little choice and little opportunity of exercising their reasoned 
agency.”1 
 
Climate Change as a Security Threat 
 Climate change poses a serious threat to humans’ way of life; undeveloped 
countries will bear the brunt of the problems and misfortunes associated with climate 
change, and regional instability is predicted to increase. For developed countries this may 
not seem especially worrisome, as sub-Saharan Africa is an area of the world frequently 
only discussed within the context of conflict and poverty. Developed nations will not feel 
the worst effects of climate change for some time to come, because they have the power, 
money, infrastructure, and authority to ensure that their people maintain a respectable 
standard of living. For the population of sub-Saharan Africa, however, basic necessities 
such as food and water, which are already scarce in many regions, will become less and 
less accessible. Developed countries cannot perceive climate change as a simple nuisance 
that will disrupt their economies: it is a lethal threat to humanity.  
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Women and Children 
The African Union (AU) has stated that “climate change could endanger the 
future well being of the population, ecosystems and socio-economic progress of Africa.”2 
Furthermore, the AU considers environmental degradation to be a “human rights issue.” 
The plight of African children, “which ‘remains critical due to the unique factors of their 
socio-economic, cultural, traditional and developmental circumstances, natural disasters, 
armed conflicts, exploitation and hunger,’” and the rights of African women to “a healthy 
and sustainable environment…and the right to sustainable development” have both been 
recognized by the AU.3 Women and children are the two most vulnerable groups within 
African society. Women in rural areas are the most impacted by poverty, and “many are 
infected with HIV by husbands returning from work …often hundreds of miles away, 
where they patronize sex workers or even create second families.” Women are also “the 
backbone of the rural economies, farming small plots, selling fruits and vegetables and 
providing the basic necessities for their families.”4 Already oppressed by abject poverty, 
women and children will disproportionally suffer from the effects of climate change. For 
a continent striving to become increasingly more developed, the rights and opportunities 
given to women and children can have a significant impact on the future development, 
stability, and well-being of a nation.    
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The Challenges Ahead  
 Nations in sub-Saharan Africa need financial assistance, but “foreign assistance 
[helps] development and [reduces] poverty…only in countries with decent policies.”5 The 
infrastructure of several African countries and the accountability of governments are not 
frequently comparable to their western counterparts. Unfortunately, “Africa has been left 
behind, and it is Africa that presents the greatest challenge to our development experts—
and to our sense of global obligations.”6 Basic human rights must include food, shelter, 
health, and education if people are to live decently.7 While compromises and agreements 
must be reached among nations so that energy and poverty reduction projects can be 
launched in sub-Saharan Africa, such discussions must be approached in a way that 
recognizes that although cultures can be different, everyone “can learn from one another; 
or…can simply be intrigued by alternative ways of thinking, feeling, and acting.”8 The 
West cannot dictate policy prescriptions to developing nations; instead, both parties must 
be involved in the process. Why, however, is it necessary for developed countries and 
non-profit organizations to help sub-Saharan African countries combat climate change? 
 
Environmental Refugees as a Challenge to Sovereignty 
The challenges posed by forced migration due to climate change concern not only 
the refugees and the peoples that take them in, but the entire global community. Political 
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boundaries do not dictate the extent to which aid must be given to these people, despite 
any claims nations have on sovereignty and migration restrictions. While a cosmopolitan 
view of the world certainly bolsters this conviction, so does the irrefutable reality that 
climate change has been directly aggravated by the consumption of the industrialized 
world, which therefore is responsible, at the very least, to aid in the transition of these 
environmental refugees.   
The traditional role of sovereignty has been to promote order, security, and 
individual freedoms. However, sovereignty and its elements of authority, allegiance and 
obedience, and territoriality are being challenged by current attitudes toward morality, 
especially universal human rights and the recognition of an “innate” human dignity.9 
Therefore, the development of a clear understanding of international politics is dependent 
upon an acknowledgement of “its embedded religious and moral dimensions.”10 As 
sovereignty is challenged from “above” and “alongside” by international organizations 
and states, state borders are no longer seen as “inviolable.”11 The UN in particular 
justifies this claim, since its covenant is not with states but “peoples of the world” and 
where their interests are in jeopardy, intervention is plausible. UN members “owe a debt 
of solidarity to peoples who are victims of want or oppression.”12 Furthermore, the UN 
claims that states’ legitimacy is dependent upon their “respect for human rights.”13 
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Borders, then, can encourage stability and help prevent injustice;14 they are to be 
respected, but not glorified.  
It is evident that sovereignty fosters a sense of identity among people: cultures are 
protected and enriched, common values forge a sense of fraternity, and societies may 
flourish. A typical view of Western citizenship explains that one either accepts the 
liberties, principles, and judgments of a nation and chooses to be a part of it, or one 
shares with the people of that nation a history of tradition and culture.15 This fails to 
acknowledge the possibility of the incorporation of a group of peoples into a foreign 
nation (whether permanently or temporarily) who were forced to migrate. Refugees do 
not necessarily relocate based on agreement with a country’s policies and values or a 
shared ethnic dimension. They enter into a new nation out of need, and most 
environmental refugees will be forced to permanently join another nation due to the 
nature of the destruction of their native lands. Their consent to the principles and values 
of the nation that adopts them will be irrelevant, as only specific countries will be able to 
absorb them into their populations and the number of refugees each nation can accept will 
be varied and limited. It is therefore imperative that their plight is recognized by the 
international community.  
It is appropriate to note that several countries in sub-Saharan Africa were formed 
without consideration to the ethnic or religious identities of their peoples; they were 
arbitrarily drawn by colonizers. Several ethnic groups can be found in multiple adjacent 
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countries within the region. If these countries are not devastated by climate change 
themselves, they should be the first places where refugees are accepted, because it would 
be better for these refugees to be placed within communities similar or familiar to their 
own. If refugees from Kenya, for example, could safely assimilate into another country 
within Africa that would probably be more desirable to them than if they were relocated 
to Siberia. The difference between these two regions is extreme, but the point is that the 
communities of refugees should feel welcome and comfortable within their new home. 
Neighboring countries may also benefit from accepting refugees by preventing conflict 
within their own society.16 “Love of those nearby” and its correlation to “good order and 
social cohesion” might limit the incorporation of such refugees into the developed 
world.17  
Subsidiarity explains that people have obligations to their immediate 
communities, but if more remote communities are in dire need of help and/or the 
communities closest to them cannot or refuse to help, the international community must 
respond.18 Wealthy nations are largely to blame for the severity of climate change, and 
sub-Saharan Africa’s contribution to the amount of greenhouse gases in the atmosphere is 
extremely low. A region impoverished and divided by colonization and resource wars 
predicated on occidental desires, it cannot be expected to independently mitigate the 
effects of environmental changes. Occidental nations should offer to accommodate 
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refugees; David Hollenbach believes that countries that received economic benefit at the 
cost of another country have a duty to accept immigrants from that country.19  
Ostensibly, the most logical option would have the people of previously colonized 
countries receive aid and offers of citizenship from their colonizing countries; however, 
enmity runs deep, and while the people might share a common language, their quotidian 
proximity might not be best. Therefore, colonizing countries and wealthy countries most 
responsible for carbon emissions may offer to accept immigrants as well as offer 
monetary aid to the neighboring countries that harbor the refugees. These countries’ 
resources will be limited and spread thin, and countries that can afford to provide 
assistance should do so, because survival and development depend upon access to basic 
human necessities. Why, however, should countries admit these refugees? Climate 
change will threaten the entire world with new problems; how can countries be expected 
to take responsibility for members of other societies? According to the United Nations 
High Commissioner for Refugees, the future will be “marked by people being pushed and 
pulled across borders and within their own countries by conflict, calamity and 
opportunity. This mass movement of people is one aspect of the growing phenomenon of 
globalization.”20 Sovereignty, even if its perception is changing, would still insist 
primarily upon the safety of the members of a nation, not people in need of assistance. 
Although borders do have moral dimensions, insofar as a nation has duties to its people, 
they are “not morally determinative” concerning refugees.21 Furthermore, “core moral 
 
19 Ibid. 812. 
20 Ibid. 807. 
21 Ibid. 810. 

ideas are increasingly articulated in our conception of basic human rights. People have 
needs—health, food, shelter, education—that must be met if they are to lead decent 
lives.”22 According to Appiah, the nation-state is the “primary mechanism for ensuring 
these entitlements,” and if a state’s failure stems from its lack of resources, our 
“collective obligation” is to bridge this gap. No one state can assume complete 
responsibility; a concerted, global effort must be made.23 We have a duty to those 
immediately close to us, but a moral obligation to help the defenseless still exists, 
especially when we have a surplus of resources and advanced technological capabilities.    
These claims are rooted in both religious and philosophical ideas concerning 
morality. Hollenbach explains the moral obligation to help refugees based on the 
Christian perspective that every person has “a shared dignity and worth that reaches 
across all boundaries that are humanly constructed, such as the borders between nation 
states.”24 Martha Nussbaum, too, claims that the geographical location where one is born 
is a mere “accident”25 and dismisses boundaries as “morally arbitrary.”26 She further 
states: 
…we now live in a world in which the destinies of nations are closely intertwined 
with respect to basic goods and survival itself. The population of third-world 
nations that are attempting to attain our standards of living will, in some cases, 
end up in our air…any intelligent deliberation about ecology—as, also, about the 
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food supply and population—requires global planning, global knowledge, and the 
recognition of a shared future.27 
While Americans pay homage human dignity, the pursuit of happiness, equality, and 
inalienable rights, they must apply these beliefs to the global sphere.28 Appiah’s partial 
cosmopolitanism admits that while cultures are diverse, many things among them are 
shared, and when people enter into dialogue with one another the universal is not 
paramount, but the specific points of similarity between these people are what link 
them.29 He promotes the idea that people are “citizens of the world,” and as such 
everyone must coexist. 30 Furthermore, “when a stranger is no longer imaginary,” people 
must engage with him, and if each party is receptive common ground can be 
discovered.31 This does not mean that everyone must come to a consensus about values; 
people can agree on a course of action that ameliorates the world without agreeing why 
that course of action is right.32 The essential is that people engage with people of other 
cultures, nationalities, etc.33 Nations do not have to agree as to why they have an 
obligation help environmental refugees, they must simply agree that they do.  
Critics of cosmopolitanism claim that it is impossible to love anyone in the 
abstract. Short of the “War of the Worlds” the human race will never be completely 
united, because humans only care about people with whom they share an identity.34 
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Climate change equates to a problem that must unite humanity if we wish to prevent 
further disaster and suffering. International understandings of rights admit a human 
dignity that must be respected and protected. While sovereignty is not extinct, religious 
and moral concerns lie at the heart of the international system’s conception of human 
rights and interstate interactions. Each nation, especially the wealthiest and former 
colonizers, must therefore do everything possible to aid environmental refugees short of 
endangering their own populations’ basic rights.  
 
For the Skeptics 
 The entirety of this paper has been premised upon the fact that climate change is 
going to significantly alter current ways of life. Predictions of deforestation, rising 
temperatures, rising sea levels, desertification, droughts, floods, famine, etc. have been 
the driving argument behind using sustainable development policies to adapt to climate 
change in order to mitigate its effects. While the majority of scientists agree that climate 
change will certainly affect our planet, there is no universally accepted projection of 
exactly what will occur within the coming years. So why should people who do not 
believe in climate change (or who entertain the idea of climate change but believe that its 
effects will be minimal) agree to implement sustainable development practices? As Neil 
degrasse Tyson said in a discussion with Bill Maher, “The good thing about science is 
that it’s true whether or not you believe in it.”35 The sooner we stop verbally tap-dancing 
around climate change and its effects and take decisive action to combat them, the better. 
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While all of the current evidence on climate change should be enough to convince the 
world to change, some people need more persuasion.  
As discussed in the previous chapter, sustainable development is not beneficial 
solely to the environment. It is also a way to achieve energy independence, reduce energy 
bills, jolt economies, create jobs, and reduce poverty. All successful civilizations, 
societies, businesses, and even families remain intact due to their adaptability:  the world 
must adapt to climate change, and consequently, countries must transform their 
perspectives on international aid and cooperation, as well as their sometimes harmful 
pursuit of their own self-interests. The example of environmental refugees discussed 
above provides an argument that can be applied more broadly to debates about providing 
any type of aid to sub-Saharan Africa to help mitigate climate change. The developed 
world is to blame for greenhouse gas emissions and, consequently, climate change, and it 
is at least in part to blame for the inadequacy of formerly colonized countries to deal with 
the effects of climate change which, in addition to creating new concerns, will exacerbate 
many already existing societal problems that governments have consistently failed to 
assuage despite concerted efforts. It is commonly accepted that preventative measures are 
easier, less costly solutions to problems. Although it is too late to prevent climate change, 
if the world community waits to take action against it, its effects will become even more 
devastating. Existing research has already predicted the sectors within society (such as 
agriculture), the global populations (impoverished areas), and the resources (water and 
land) that will be threatened the most by climate change. Humans have the information, 
technological capability, and knowledge to mitigate negative effects. The only missing 

variable is motivation. Humans must join together and begin to use our knowledge to 
combat the effects of climate change. If nothing else, we can improve the lives of people 
with a very low standard of living. The benefits of immediate action are immense, and 
there is nothing to be lost by implementing these ideas.  
 
  
 
 
 

Conclusion 
 Although this paper cannot prove that sustainable development and renewable 
energy technologies can prevent or at least minimize the potential for violent conflict in 
sub-Saharan Africa due to climate change, the examples of Kenya and Tanzania suggest 
that such development techniques enable people to improve their lifestyles, lessen the 
amount of time women spend collecting biomass for fuel and thus enabling them to 
occupy their time in a more productive manner, provide students with the opportunity to 
study for longer periods of time, provide communities with the ability to maintain 
communications via cell phone, and so forth. Despite an inability to infallibly guarantee 
that such development strategies will mitigate conflict, it is obvious that they mitigate 
poverty and promote the rights of the people, especially women and children. This type 
of development links rather isolated communities in rural sub-Saharan Africa with other 
communities nearby, their countries, and the world: the possibilities for innovation and 
education within these areas increase remarkably. All of these social benefits aside, 
sustainable development practices will enable these communities to better cope with the 
changes catalyzed by climate change.  
 None of these incredible improvements can be achieved, however, without 
funding. It is paramount that developed countries recognize the necessity of sustainable 
development in sub-Saharan Africa. Without the money to fund such projects, 
communities will not be able to afford the technology that they so desperately need. It is 

also imperative that the individual communities involved in such projects are educated 
about these technologies and practices and are trained in their use and upkeep. 
Governments must also become involved in the process. If they continue to rely primarily 
upon fossil fuels without seeking to use sustainable development practices and investing 
in clean energy initiatives, their futures will be in jeopardy.  
 Other areas that need to be researched in order to diminish the effects of climate 
change in sub-Saharan Africa include the most appropriate ways to deal with impending 
water scarcity, how overpopulation difficulties will be overcome, sustainable farming 
practices, national decisions concerning specific policies governments will use to combat 
the effects of climate change, and monitoring of climate change effects and different 
societies’ responses to them. While the nations of the world have held several 
conferences concerning climate change and many have promised to act in ways which 
would help to minimize carbon emissions, all of these summits, agreements, and 
protocols will not solve the issue at hand unless countries begin to seriously change their 
energy policies.  
The two most basic human necessities, water and food, are threatened. Water 
scarcity could be one of the largest and most complex challenges that humans will face. 
Humans “take up a quarter of the accessible water released to the atmosphere by 
evaporation and plant transpiration, and more than half the runoff from rivers and other 
natural channels.”1 As noted in the literature review, aquifers are rapidly being depleted, 
 
1 Wilson, 77. 
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and chronic water scarcity is expected to affect 40% of the global population by 2025.2 In 
Africa, it is estimated that 75 to 250 million people will experience “water stress” by 
2020.3 Research must be conducted to show how specific countries in sub-Saharan Africa 
can conserve their water supplies. As the Commission on the Right to Food states, hunger 
“is the ultimate affront” to “respect for human dignity and a sense of social justice.”4 Vast 
numbers of people living in sub-Saharan Africa already suffer from hunger-induced 
illnesses, including undernourishment, malnourishment, and wasting.5 Hunger problems 
reduce a country’s work force and therefore their economic development. Furthermore, 
hunger related problems stem from the societal effects of AIDS, which is prevalent in 
sub-Saharan Africa. People with AIDS require proper nourishment in order to bolster 
their immune systems against infection, but a lot of people affected by AIDS are also 
working adults. No longer able to contribute to their countries’ economies, society 
suffers. In particular, the loss of farmers has severely devastated food supplies and 
impacted future food production as children are not learning how to farm from their ill 
parents. AIDS also leaves millions of children orphaned and unable to provide for 
themselves.6  
Additionally, education is a vital component of advancing a society. Children 
perform much better academically when they are well fed, and education leads to new 
insights that enable countries to progress. Education in agricultural practices could help 
 
2 Wilson, 77. 
3 Van Wyk, 6. 
4 Robert Drinan, The Mobilization of Shame, New Haven and London: Yale University Press, 2001, Print, 
  128-129. 
5 World Food Programme, 2011, Web, 10 Aug. 2012. 
6 James Morris, The Economic Impact of Hunger, Indianapolis Economic Club, 9 Feb. 2004, Presentation,  
  Web. 9 Sept. 2012.
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ensure a relatively stable food supply, too, and if research and technology along with 
improved infrastructure were used, trade would improve.7 The link between food security 
and agricultural productivity is undeniable, but donors have decreased their funding of 
agriculture over the past thirty years. Impoverished countries whose economies are 
primarily agriculture-based barely invest in their own agriculture market, and funding for 
agricultural research has been severely cut.8 This situation must change if countries seek 
to advance.  
While this paper has discussed technologies and practices that are still relatively 
new to the energy sector in sub-Saharan Africa, further research must be done in order to 
capitalize on even newer technologies and ideas. Vertical farming, for example, is a 
concept that is particularly intriguing for Africa. Since food shortages and related 
diseases will drastically increase with climate change, any method of producing reliable 
crop quantities regardless of changes in weather should be researched. A conservative 
estimate expects 3 billion people to be added to the global population by 2050. It is also 
expected that by then, almost 80% of humans will live in urban areas. This rise in 
population means that an “estimated 109 hectares of new land (about 20% more land than 
is represented by the country of Brazil) will be needed to grow enough food to feed them, 
if traditional farming practices continue as they are practiced today.”9   
Vertical farms can provide a solution that will help feed the population: they will 
be several stories tall and located in urban areas; “if successfully implemented, they offer 
 
7 Morris. 
8 Bread for the World Institute, 2011, Web, 9 Nov. 2012. 
9 Dickson Despommier, The Vertical Farm, 2013, Web, 1 April 2013. 
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the promise of urban renewal, sustainable production of a safe and varied food supply 
(year-round crop production), and the eventual repair of ecosystems that have been 
sacrificed for horizontal farming.”10 Their production levels will remain uncompromised 
by droughts, floods, desertification, rises in temperature, etc. The crops will be grown 
within an entirely controlled environment and will be completely organic since there will 
be no need to use pesticides. Unlike conventional farms, vertical farms do not produce 
agricultural runoff, aggravate large swaths of land, or use machinery like tractors and 
plows which run on fossil fuels. Additional benefits of vertical farms include: efficient 
spacial use (“1 indoor acre is equivalent to 4-6 outdoor acres or more, depending upon 
the crop”11), the recycling of black water via evapotranspiration, production of energy 
through “methane generation from composting non-edible parts of plants and animals,” 
and the creation of jobs.12 Research should be conducted to see how the construction of 
such farms could proceed in sub-Saharan Africa and how such food supplies would be 
distributed among the population.  
The link between climate change, poverty, and conflict is evident, and it will 
require massive amounts of cooperation, innovation, determination, action, and research 
to forestall the negative impacts of all three. No community in the world will be able to 
escape the effects of climate change, but the poorest societies are at the largest 
disadvantage. How governments deal with climate change will be the defining factor of 
the lives of future generations. The world cannot ignore the impending problems, nor can 
 
10 Ibid.  
11 Ibid. 
12 Ibid. 
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nations refuse to help one another. Policies must be implemented that will guarantee a 
minimum level of security for the countries of sub-Saharan Africa. The African people 
were first oppressed by colonization, and now the irreparable effects of the rapid 
industrialization and development of other countries threaten their ability to survive once 
again. Never before has such a colossal threat to humans’ way of life existed. It will be 
our actions towards one another and our planet that will determine once and for all 
whether we are truly different from the rest of creation. We have no alternative, because 
we have no other earth to inhabit. We must use our reason and compassion to mutually 
confront climate change, and we cannot become mired in endless discussions, political 
biases, or heartless self-interest.   
 
 
 
 

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Appendix 
This paper relies on secondary research from sources of diverse backgrounds and 
associations. Many respected academics, many of whom are connected to various 
research organizations or projects, are referenced, including political scientists, 
sociologists, philosophers, scientists, historians, and environmentalists. The work of 
economists, journalists, and businessmen is also present. These sources were chosen 
because climate change does not affect only one facet of society or political policy; 
instead it challenges basically every field and every interest to rethink future policies, 
societal stability, cultural practices, environmental concerns, economic programs, etc. 
The more that members of these different intellectual fields collaborate on solutions to 
climate change, the easier it will be for adaptation to occur smoothly. Groups such as the 
Intergovernmental Panel on Climate Change, created by the United Nations 
Environmental Programme and the World Meteorological Organization, and the United 
States Environmental Protection Agency are heavily relied upon in explanations of 
climate change and its effects. Several African authors, many of whom are associated 
with energy programs in Africa, are incorporated into the text, as is information provided 
by African governments on their energy policies. As frequently stated in this paper, the 
African community must create its own policies and determine its own future if it wishes 
to successfully embrace sustainable development. A paper that did not use African 
sources when trying to explain how sub-Saharan Africa can adapt to climate change 
would not be credible. 
